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11. Introduction
In this study, the animal bone assemblage from excavations in Tiel-Passewaaij is used to explore the vari-
ous roles of animals in a rural community in the Eastern Dutch River Area during the Roman period. 
The focus will be on the roles of animals in economy and ritual. This study will focus on just one rural 
community, consisting of two settlements and the cemetery in which the inhabitants buried their dead. 
One of the strengths of the data set is that Tiel-Passewaaij provides information from different contexts 
for one community, instead of comparing results from different communities. The focus on different con-
texts such as settlement and cemetery, and within the cemetery on the different features that were created 
during the funerary ritual, is an important research strategy. Another is the study of this community with-
in the market networks it functioned in. The production of an agricultural surplus by rural settlements in 
the Eastern Dutch River Area is an important theme in Roman archaeology in the Netherlands. 
Animal bones can answer questions that are of interest not just to zooarchaeologists but to general 
archaeologists and historians as well. This study aims to rise above traditional zooarchaeological stud-
ies and contribute to a wider archaeological debate on the Eastern Dutch River Area in the Roman 
period. 
Before discussing the assemblage from Tiel-Passewaaij, it is necessary to know a little about the results 
of the excavations, about the people who inhabited the settlements in Tiel-Passewaaij, and about the 
geographical situation. Previous zooarchaeological research and the main research themes of the last 
two decades will be described in 1.3. The next paragraph introduces the concepts of production and 
consumption sites, the various agents that were involved, and the influence of markets and taxation on 
agricultural production in rural settlements in the Eastern Dutch River Area. Possibilities and limitations 
of the animal bone assemblage from Tiel-Passewaaij are discussed in 1.5, as is some information related 
to the chronology of the sites. Paragraph 1.6 describes the zooarchaeological methods used in recording 
and analysing the animal bones, including aspects related to identification, taphonomy and ageing. The 
research questions and the outline of this study are described in 1.7.
1 . 1   t h e  e x c avat i o n s  i n  t i e l - p a s s e wa a i j : 
 a  b r i e f  h i s t o r y  a n d  r e s u l t s
1 . 1 . 1  h i s t o r y  o f  t h e  e x c avat i o n s  i n  t i e l - p a s s e wa a i j
Passewaaij is a new housing estate which is part of the city of Tiel. Tiel-Passewaaij is located in the East-
ern Dutch River Area, on the northern side of the river Waal, and within what used to be the Roman 
Empire (fig. 1.1). During the 1980s, surface finds from fields in Tiel-Passewaaij were recorded by amateur 
archaeologists. A more systematic survey in 1986, in combination with chance finds from 1990 and later 
surveys, resulted in the suspicion that Tiel-Passewaaij was the location of a settlement and a cemetery, 
both dating to the Roman period. When it became known that Tiel-Passewaaij was the proposed site for 
a new housing development, the area was inspected for archaeological remains. The three sites that will 
be discussed in this study are the settlement Oude Tielseweg, a second and larger settlement Passewaaijse 
Hogeweg, and a cemetery which is located between the two settlements (fig. 1.2). Together with a stream 
and enclosure ditches, they form a complete settlement landscape.
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Fig. 1.1. Map of the Netherlands with the location of Tiel-Passewaaij and sites mentioned in the text. The selected area is the 
civitas Batavorum or Eastern Dutch River Area. For a detailed map, and the sites located in this area, see fig. 1.11.
The settlement of Oude Tielseweg was thought to be badly disturbed, but during the building devel-
opment in the area, preservation turned out to be better than expected. Amateur archaeologists from 
BATO closely monitored the development and were able to save much archaeological information.1 
Roughly half the site (2.5 hectares) was subsequently excavated in several campaigns between 1994 and 
1997. Oude Tielseweg was a small rural settlement, with probably only one farmhouse being inhabited 
at any time. This settlement was inhabited during the Middle Iron Age, and from the Early to Late 
Roman period.2 Habitation was not continuous; there are gaps in the Late Iron Age and between 170 
and 270 AD. Habitation in the Late Iron Age may not have been possible because the stream was active 
at this time, resulting in frequent flooding of the area. Four house plans were discovered, as well as a large 
number of other settlement features. For some of the phases, no house plans were excavated, although 
other features could be assigned to those phases. 
The second settlement, Passewaaijse Hogeweg, was excavated by the Vrije Universiteit Amsterdam 
between 1999 and 2004. Passewaaijse Hogeweg is located about 300 metres from Oude Tielseweg. This 
settlement is larger than Oude Tielseweg, with two to four contemporary farmhouses. Occupation levels 
from the Middle to Late Iron Age were found. A gap in occupation occurred in the middle of the Late 
Iron Age, after which occupation was resumed around 60 BC. The site was continually occupied until 
around the early 4th century AD, but a new group of people inhabited the site from the second half of 
the 3rd century.3 Apart from house plans, numerous ditches, small outbuildings, pits and wells were found; 
all are features typical of a rural settlement.
The cemetery was first discovered in 1990, when remains of cremation graves disturbed by plough-
ing were observed on the surface. Excavation started in 1995 and most of the cemetery was excavated 
in the years before 2000. In 2003, the last part of the cemetery was excavated. The first two campaigns 
were executed by the State Service for Archaeology (ROB), while the five other campaigns were led by 
the Vrije Universiteit Amsterdam. About 80 % of the cemetery has been excavated. The remaining 20 
% is covered by modern buildings and a road and was therefore not accessible. In total, 392 graves were 
excavated. The cemetery was in use from circa 60 to 270 AD.4 
A final important aspect of this area is a stream running around the cemetery and through the settle-
ment Passewaaijse Hogeweg. After an active phase during the Middle Iron Age and renewed activity in 
the Late Iron Age, the stream partially silted up and continued as a small residual channel in the Roman 
period. The higher ground on the banks of the stream provided an attractive place to live. The residual 
channel later served as a place where rubbish could be dumped conveniently. 
1 . 1 .   r e s u l t s  o f  t h e  e x c avat i o n s  i n  t i e l - p a s s e wa a i j 
Oude Tielseweg and Passewaaijse Hogeweg are regarded as separate settlements. It is difficult to estab-
lish the boundaries of unenclosed rural settlements, but one method is to take a certain distance as an 
indication for a separate settlement. A minimal distance of 250 metres has been regarded as appropriate 
for the Eastern Dutch River Area.5 Since the distance between the two settlements in Tiel-Passewaaij 
is around 300 metres, they are seen as separate settlements. However, the settlements are close, and two 
other arguments make it likely that the inhabitants of the two settlements formed a single community. 
The use of a common cemetery suggests close ties between the people from the two settlements. Another 
1  BATO stands for Beoefenaren Archeologie Tiel en 
Omstreken. It also refers to the mythical ancestor of the 
tribe of the Batavians.
2  Middle Iron Age: La Tene A/B, 500-250 BC; Late Iron 
Age: La Tene C/D, 250-15 BC.
3  Heeren 2006, 90; Heeren 2007b, 59.
4  Aarts/Heeren 2007, 72.
5  Willems 1981, 89; Vossen 2003, 424.
indication for perceiving the two settlements as representing one community is the existence of ditches 
connecting the settlements.6 
Nevertheless, results from the excavations and the analysis of the animal bones from the two settle-
ments will be discussed separately. A first reason for this is pragmatic: the two settlements were excavated 
separately and the results analysed by different people. The analysis of the animal bones from the two 
settlements was commissioned by two different organisations. Furthermore, the settlements each have 
their own chronologies, which differ slightly. A second reason for separate analysis of the animal bones 
from the two settlements is that this could uncover possible differences between the two settlements that 
might be overlooked if they were discussed as one. The two settlements possibly specialised in differ-
ent types of production or crafts. Even within one settlement, differentiation between farmhouses may 
have occurred. Therefore, it would be even better if the animal bones could be analysed for each house 
separately. Unfortunately, that was not an option because it would mean splitting the assemblage into 
many smaller assemblages which would not be large enough for interpretation. Furthermore, much of 
the animal bones were found in pits and ditches and can rarely be attributed unambiguously to individual 
farmyards. 
Below, the main developments of the two settlements and the cemetery will be described in short, 
focusing on settlement structures, house types, and enclosure ditches. Most if not all of the houses 
6  Heeren 2007a, 52, 54.
Fig. 1.2. Map of Tiel-Passewaaij showing the locations of the settlements Oude Tielseweg (1) and Passewaaijse Hogeweg (3), the 
cemetery (2) and the residual channel (4). Excavation trenches in white.
described are byre houses, where man and animal lived under one roof. Figure 1.3 gives an indication of 
the size of one of the larger houses, house 3 from phase 4.
1.1.2.1	 The	settlement	Oude	Tielseweg7
Phase 1: Middle – Late Iron Age
Refuse from the stream to the east of Oude Tielseweg can be dated (by ceramics, brooches and C14 dat-
ing) to the later part of the Middle and the early part of the Late Iron Age: 350-175 BC. No house plans 
were found dating to this phase. However, fourteen small outbuildings were dated to phase 1, in one case 
based on pottery and in the others based on orientation. These buildings consisted of four, six or eight 
postholes. The buildings were found in three clusters, which could reflect the presence of three separate 
farmyards. However, these three clusters would not necessarily have been contemporary.
Phase 2: 15 BC – AD 70 (fig. 1.4)
The site was inhabited again from the Early Roman period onwards. Habitation started around 15 BC 
and lasted until 170 AD. This period is divided into three phases: 2, 3 and 4. Although these phases are 
divided into several sub-phases, we will use only the broader phases here. Phase 2 can be dated from 15 
BC to 70 AD, and is characterised by a high percentage of hand-formed ceramics. Two house plans were 
dated to phase 2 (although to different sub-phases). The houses were roughly 22-23 by 6 metres. Four-
7  The main results of the excavation of Oude Tielseweg 
as described here are based on the unpublished MA dis-
sertation by Verhelst. 
Fig. 1.3. Plan of a byre house during the excavation of the settlement Passewaaijse Hogeweg (house 3, phase 4).
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Fig. 1.4 Phase 2 Oude Tielseweg
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Fig. 1.4. Archaeological features from phase 2 in Oude Tielseweg.
A: excavation trenches, B: archaeological features, C: reconstructed ditches, D: residual channel
teen smaller outbuildings were dated to this phase, mainly based on orientation. These buildings consisted 
of four, six, nine, ten or twelve postholes. Four buildings could be associated with one of the houses, and 
five with the other house. Both houses were located within a rectangular plot surrounded by ditches. 
Phase 3: AD 70 - 120
Phase 3 lasted from 70 to 120 AD. Imported types of ceramics now dominated. One house, of which 
only part was excavated, could be dated to this phase. As in phase 2, the house consisted of two parts. Plot 
boundary ditches were found associated with this house. Four small buildings were assigned to phase 3 
based on orientation and a higher ratio of wheel-thrown pottery to hand-formed pottery. Two pits were 
interpreted as manure storage pits.
0 50 m
N
Fig. 1.5. The cemetery in Tiel-Passewaaij. 
The circles and squares represent the 
ditches surrounding individual graves.
Phase 4: AD 120 - 170
Phase 4 dates from 120 to 170 AD. One partially excavated byre house was dated to phase 4. Two smaller 
buildings were found dating to this phase. The larger of the two outbuildings was interpreted as a pos-
sible sheep barn. An interesting phenomenon is that whereas in previous phases houses were rebuilt on 
uninhabited parts of the settlement, in phase 4 the new house was built in the same location as the phase 
3 house. The plot boundary ditches were probably in use during both phases 3 and 4. The presence of 
refuse pits and the location of one of the outbuildings suggest the presence of a second farmhouse in 
phase 4.
Fig. 1.6 Phase 2 Passewaaijse Hogeweg
N
0 50 m
Fig. 1.6. Archaeological features from phase 2 in Passewaaijse Hogeweg. See fig. 1.4 for legend.
Phase 7: AD 270 - 350
A final period of habitation dates to the Late Roman period: 270-350 AD.8 No houses or other buildings 
dating to this phase were found in Oude Tielseweg. However, habitation is suggested by the presence of 
two wells dating to this period. The upper fill of one of the wells contained a large quantity of animal 
bones. Brick and stone found in this phase almost certainly originates from a stone building in a differ-
ent settlement. 
Fig. 1.7. Archaeological features from phase 3 in Passewaaijse Hogeweg
N 0 50 m
Fig. 1.7a. Archaeological features from phase 3.1 in Passewaaijse Hogeweg. See fig. 1.4 for legend.
8  Although phase 7 was originally referred to as phase 5, in 
the present comparison of the two settlements this would 
suggest that the two phases 5 are contemporary, which 
they are not. Phase 5 of Oude Tielseweg coincides with 
phase 7 of Passewaaijse Hogeweg, which is why Oude 
Tielseweg’s phase 5 will be referred to as phase 7 in this 
study.
1
1.1.2.2	 The	cemetery9	(fig.	1.5)
The cemetery did not yet exist in phases 1 and 2 of the settlements. Two small groups of cremation graves 
dating to phases 1 or 2 were found. Burials were not demarcated in this phase and were accompanied by 
few or no grave goods. For the Early Roman phase, no graves were found at all. The first graves in the 
cemetery date to around 60 AD (phase 3), whereas the last burials can be dated around 240 AD (phase 
5-6). No burials were found that could be associated with the final phase of the settlements. Both set-
tlements in Tiel-Passewaaij used this cemetery to bury their dead. It is probable that a third settlement 
9  The information in this paragraph is based on Aarts/
Heeren 2007.
Fig. 1.7. Archaeological features from phase 3 in Passewaaijse Hogeweg
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Fig. 1.7b. Archaeological features from phase 3.2 in Passewaaijse Hogeweg. See fig. 1.4 for legend.
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Fig. 1.8. Archaeological features from phase 4 in Passewaaijse Hogeweg. See fig. 1.4 for legend.
1
also used the same cemetery, as is suggested by the discrepancy between the number of graves and the 
demographics based on settlement data.  
With one exception, all graves in the cemetery were cremation graves. After the body had been 
cremated, the remains were selected from the burned pyre debris and buried in a grave. In some cases, 
pyre debris was included in the burial. As time progressed, less care was taken over the selection of the 
cremated bones, and pyre debris including some human bones was buried in the grave without selection. 
Most cremation graves were surrounded by a circular or rectangular ditch. The earth from the ditch was 
used to build a low mound. An opening in the ditch was often found on the northwest side. Cremated 
remains and pyre debris were not the only finds from graves. Most burials included grave goods. The 
goods could either be placed on the pyre and burned with the body, or placed in the grave when the 
Fig. 1.9. Reconstruction of the settlement Passewaaijse Hogeweg in phases 2, 3 and 4. Illustration M. Kriek.
1
cremated remains were buried. Grave goods usually consisted of several pieces of pottery: plates, beakers 
and jars. Other grave goods found are glass vessels, brooches, knives and coins. 
The number of burials that was excavated is estimated at 343. This number is not easy to establish, 
because in the later phases of the cemetery, many cremation graves were lost as a result of post-deposi-
tional processes. Fortunately, the ditches surrounding the grave were still visible. Considering that 20 % 
of the cemetery was not excavated, the total number of graves in the cemetery can be estimated around 
400. 
0 150 m
N
Fig. 1.10. Archaeological features from phase 5-6 in Passewaaijse Hogeweg. See fig. 1.4 for legend.
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1.1.2.3	 The	settlement	Passewaaijse	Hogeweg10
Phase 1: Early Iron Age - 175 BC
Renewed activity of the stream during the Late Iron Age has resulted in the Iron Age occupation being 
silted over. Little of it has been excavated. No house plans were found, but some finds prove that there was 
habitation during this period. Hand-formed pottery and brooches can be dated to this earliest phase. 
Phase 2: 60 BC – AD 50 (fig. 1.6, 1.9)
After a period without occupation, we find evidence that people started living in Passewaaijse Hogeweg 
again at the end of the Iron Age. Habitation may not have been possible in the intervening years due to 
frequent flooding of the stream. The stream still carried water, although it was rapidly silting up. All the 
earlier houses from this phase followed the orientation of the stream: the axes of the houses run parallel 
to the stream. The later houses from phase 2 had a slightly different orientation. The farmhouses were all 
located on the southern bank of the stream. There was certainly some settlement activity on the northern 
bank, shown by the presence of small four-poster structures, boundary ditches and numerous pits. The 
activities can probably be related to agriculture. Farmhouses from this phase were long (up to 34 metres). 
N
0 50 m
Fig. 1.11. Archaeological features from phase 7 in Passewaaijse Hogeweg. See fig. 1.4 for legend.
10  The information on the settlement Passewaaijse Hogeweg 
is based on Heeren 2007a and Heeren in prep. More 
information on the settlement can be found in Heeren 
2006 and Roymans/Derks/Heeren 2007.
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Some early imported pottery was found, but most of the ceramics was made locally. Small metal finds 
provided dates for some of the features from this period. A long ditch connected Passewaaijse Hogeweg 
with Oude Tielseweg, suggesting that there were close ties between the two settlements. 
Phase 3: AD 40 - 150 (fig. 1.7a and b, 1.9)
Houses in this phase were much shorter and no longer orientated on the stream, which had probably 
dried up by this time. Three or four houses would have been in use at the same time. The absence of 
ditches around the house plans could indicate drier conditions in this period, and thus less need for 
drainage. Another indication for a dry phase is an increase in the number of wells compared to phase 
2. A practical consequence of the absence of house ditches is that the number of animal bones dated 
to phase 3 is smaller than it would otherwise have been, since animal bones are found in ditches rather 
than postholes. In the later part of phase 3, some large granaries were found in the settlement for the 
first time, possibly indicating centralised storage of crops. There is some evidence for a road that ran to 
the north of the settlement and crossed the stream and the area where the cemetery would arise in the 
next phase. Another important development is that the cemetery was first used for burial of the dead 
during this phase. 
Phase 4: AD 140 - 220 (fig. 1.8, 1.9)
In phase 4, houses increased in size but decreased in number. Three houses were lived in simultaneously. 
Drainage ditches were now found around the houses again. The farmhouses and outbuildings were sur-
rounded by ditches, creating what looks like two separate compounds. Several large, straight enclosure 
ditches were found in this phase, demarcating the land surrounding the settlement. 
Phase 5-6: AD 210 - 270 (fig. 1.10)
Phases 5 and 6 are discussed as one phase here, for two reasons. First, these two phases both have very 
short time spans. Second, the number of animal bones that could be dated to either one of the phases was 
very small. Most bones were dated to a longer period: phase 5-6. The decrease in the number of people 
living in Passewaaijse Hogeweg is visible in the number of houses: only one house was in use during 
this period. The house dating to the early part of phase 5-6 was enclosed by a rectangular ditch, which 
contained a number of special animal deposits. The large enclosure ditches outside the settlement from 
phase 4 were replaced by a single, curved ditch which may have enclosed both settlement and cemetery. 
An interesting find from this phase is a coin hoard of silver denarii that was found in a posthole of a 
house.11 Oude Tielseweg was not inhabited during phase 5-6. 
Phase 7: AD 270 - 350 (fig. 1.11)
In phase 7, changes in building style and finds such as metal objects and ceramics indicate a change in 
inhabitants. In the later part of the 3rd century, people crossed the Rhine from the north and settled in 
the Dutch River Area. Some of these people may have settled in Passewaaijse Hogeweg. Two house plans 
could be dated to this phase, but the houses were not contemporary. Both houses were much smaller 
than the houses in previous phases. The large rectangular ditch from phase 5-6 was re-used in this phase, 
and a palisade erected along the inside. 
1
1 .    h i s t o r i c a l  a n d  g e o g r a p h i c a l  c o n t e x t  o f 
 t i e l - p a s s e wa a i j 
1 .  . 1  t h e  b atav i a n s
The Eastern Dutch River Area was part of the province of Germania Inferior. This province was divided 
into several civitates. The one we are concerned with in this study is the civitas Batavorum, which more or 
less comprised the Eastern Dutch River Area (fig. 1.12). The Eastern Dutch River Area formed the core 
area of the Batavians. Whenever the Batavians are mentioned, many people will think of the stereotypical 
image from history books of groups of wild-haired Batavians floating down the river Rhine on rafts. As 
always, reality was more complex and less romantic. The Batavians first arrived in the eastern part of the 
Dutch River Area in the second half of the 1st century BC, after the Eburones had been decimated by 
Caesar. Motives behind this move could have varied from demographic pressure to promises made by 
the Roman authorities. The settling of friendly tribes on the southern bank of the Rhine would give the 
Roman authorities tighter control of the frontier zone. The Batavian immigrants almost certainly fused 
with the remaining Eburones to create a new ethnic group.12 
A special treaty existed between the Batavians and the Romans. Under this treaty, the Batavians did 
not have to pay regular taxes. However, they were expected to supply large numbers of soldiers for aux-
iliary units as well as the Imperial Guard. Recruitment during the 1st and 2d centuries AD ensured that 
the Batavians remained a soldiering people. Around 5,000 men served in the Roman army at any time. 
The substantial drain of men to the army and the return of veterans to their homeland would have had 
a big effect on the small communities. Horse-riding skills would have been encouraged in young men, 
to prepare them for a life in the army.13 
While temples and towns were built in a Roman style and people started to adopt Latin names, most 
Batavians continued living in traditional farmhouses.14 New identities were constructed in which both 
the old warrior and pastoral values and the new values connected with Roman civilisation were repre-
sented. The Batavian elite served as officers in the Roman army and were mediators between their fellow 
Batavians and Roman military culture. The Batavians who served in the army may have facilitated trade 
contacts between the Roman army and the rural settlements in the Eastern Dutch River Area. 
1 .  .   t h e  e a s t e r n  d u t c h  r i v e r  a r e a :  a  d y n a m i c  l a n d s c a p e
Since agriculture is dictated to a large extent by the local landscape, it is important to understand the 
landscape of the Eastern Dutch River Area. The landscape of the Holocene Dutch River area was defined 
by river channels and their sedimentations. The meandering rivers changed their course over time and 
often flooded their banks in winter. The river banks or natural levees were higher than the surrounding 
land and composed of sandy-silty clay, whereas the flood basins were low-lying, with soil consisting of 
clay sediment.15 When a river was no longer active the river bed silted up. A stream ridge consisted of 
the old river bed with its sandy deposits, possibly with a residual channel, and the former river banks. A 
stream ridge remained a higher feature in the landscape. Active river channels, stream ridges and flood 
basins formed the main elements of the landscape of the Eastern Dutch River Area (fig. 1.13). 
11  Aarts 2007, 126.
12  Roymans 2004, 19, 25-27, 55.
13  Roymans 2004, 23, 55, 57, 227-228.
14  Roymans 2004, 252-253.
15  Berendsen/Stouthamer 2001, 23-24.
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Banks of active rivers were originally covered by forest consisting of ash, alder and elm. Fossil river 
banks, so-called stream ridges, were covered by oak, ash, elm, and a variety of bushes and herbs. The flood 
basins were mainly covered by alder, willow and marshy vegetation such as reed and sedge. Riverine 
forest was cleared from the Bronze Age onwards to make land available for settlements and arable agri-
culture. Cutting of trees and sedge in the flood basins allowed grassland to be established.16
The stream ridges were most suitable for habitation and arable agriculture. The amount of produce 
that could be grown was limited by the surface area of the stream ridges. We should, however, be careful 
not to define a landscape in a negative way, focusing on the restrictions.17 The variations in the landscape 
of the Eastern Dutch River Area offered plenty of opportunities, especially for a people adapted and used 
to the dynamic character of the landscape. The flood basins offered plentiful grazing in summer. Livestock 
would thrive on the rich grassland. Although the surface area was limited, the drier sandier stream ridges 
offered fertile ground for arable agriculture. The use of crops adapted to the local environment ensured 
successful harvests. Rivers could be used as channels for quick and easy communication and transporta-
tion of goods. Rivers and natural ponds were suitable for various species of fish. The flood basins and 
what remained of the riverine forest offered a good habitat for wild mammals, although as we shall see 
this source of food was only used in a limited way. The presence of the Roman army and towns, small as 
they may have been, offered opportunities for trade. Good infrastructure also offered local communities 
the opportunity to participate in wider networks. 
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The geology of the Eastern Dutch River Area has had another important influence on the animal 
bones from Tiel-Passewaaij: it is because of the excellent preservation of the clay soils that a large assem-
blage of animal bones was found, and in such a good condition that detailed analysis was possible. 
1 .  .   r e s e a r c h  a r e a
Results from the study of the animal bones from Tiel-Passewaaij will be placed in a wider context 
by comparison with animal bone studies based on other excavations in the eastern part of the Dutch 
River Area. This holocene river landscape was the core area of the Batavians. There are two arguments 
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for limiting our research area to this region. First, the environment is broadly similar within the whole 
region. Although comparison with sites with a different local environment can be interesting because the 
environment partly determined possibilities for animal husbandry, this was felt to fall outside the scope 
of the present research. Second, the Eastern Dutch River Area was not just a geological entity but also 
an administrational one: the civitas Batavorum. We can assume that taxation would have been similar for 
every community within one civitas. 
1 .    p r e v i o u s  z o o a r c h a e o l o g i c a l  r e s e a r c h  o f  t h e 
r o m a n  p e r i o d  i n  t h e  e a s t e r n  d u t c h  r i v e r  a r e a
It is vital to classify the animal bone assemblages from the Eastern Dutch River Area according to the 
nature of the site they derive from. We can distinguish between the town of Nijmegen, military sites and 
their accompanying habitation, temples and rural settlements. This classification is important for the study 
of production and consumption of food. 
One of the first Roman sites in the Dutch River Area for which animal bones were collected, analysed 
and published was the temple of Elst.18 Other early zooarchaeological studies analysed the assemblages 
from the settlement Rijswijk-De Bult, and the military sites of Zwammerdam, Velsen and Valkenburg, all 
located in the coastal part of the frontier zone, west of the Eastern Dutch River Area.19 The first system-
atic and comparative study of animal bones from Roman sites in the Eastern Dutch River Area is that 
by Lauwerier.20 The strength of this study is that animal bones from different types of site were analysed: 
the urbanised centre of Nijmegen, military sites, native settlements, and a cult site. Lauwerier first touched 
on many research themes that have dominated zooarchaeological studies of Roman assemblages from 
the Eastern Dutch River Area. 
1 .  . 1  t h e  c o n s u m p t i o n  o f  h o r s e  m e at
The consumption of horse meat, or rather the apparent taboo on eating horse meat, is one of the research 
themes introduced by Lauwerier. Lauwerier compared butchery marks on horse and cattle bones and 
concluded that horse meat was not eaten in the Eastern Dutch River Area.21 Butchery marks were 
explained by the segmentation of horse carcasses to feed horse meat to dogs. In a later article, which was 
based on a larger data set, Lauwerier concluded that horse meat was consumed in some rural settlements 
but not in others. The perception of horses as comrades was mentioned as the most likely reason for the 
avoidance of horse meat.22 More research is needed to clarify the relation between the location of the 
settlement and the consumption or non-consumption of horse meat. Also, the use of horse meat as dog 
food is unsatisfactory as an explanation for the butchery marks that are found on horse bones, some of 
which clearly indicate the removal of meat. 
18  Bogaers 1955, 137-143.
19  Clason 1978; Van Wijngaarden-Bakker 1970; Gordijn-
Vons 1977; Clason 1960; Clason 1967; Prummel 1975. 
20  Lauwerier 1988.
21  Lauwerier 1988, 153-4.
22  Lauwerier 1999, 107-109.
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1 .  .   a n i m a l s  i n  r i t ua l s
Excavations at temple sites have revealed animal bones from a specific, ritual context. Several animal bone 
assemblages from temples in the Eastern Dutch River Area have been published: one from a sanctuary 
in Nijmegen dedicated to Mercury and Fortuna, and three from rural temple sites: Empel, Elst-Grote 
Kerk and Elst-Westeraam.23 The assemblage from Westeraam is rather small, but Elst and Empel have 
good assemblages (around 800 fragments) for at least the temple phase. When compared with rural set-
tlements, the temples show a different use of animals. The animal bones from the rural temples all point 
to a selection of young cattle. 
The study of animals in a ritual context has focused mainly on temples. Rituals taking place outside 
temples received less interest, probably because these are harder to identify. Some research was done into 
animal bones in a funerary context.24 Recently, interest in the ritual use of animals has increased, both 
in settlements and other contexts. One publication focused on rituals involving animals in a settlement, 
while two others provided an overview of different kinds of sacrifice, offerings, ritual meals and deposi-
tions.25 A recent study describes the evidence for settlement rituals in Noord-Holland, many of which 
involved animals.26 
1 .  .   u r b a n - r u r a l  r e l at i o n s h i p s
The relationship between rural and urban sites is closely tied in with the study of production and con-
sumption. The presence of towns and the army stimulated production in rural settlements, as well as the 
improvement of local cattle breeds, all in order to answer demand for meat.27 To investigate these proc-
esses, information on animal bone assemblages from both rural and urban sites is needed.
The urban centre of Nijmegen has recently been the focus for two studies. The first focused on cattle 
remains from the excavations at the Maasplein in Ulpia Noviomagus (AD 75-275), whereas the second 
includes animal bones from several excavations in Nijmegen, covering the entire Roman period.28 The 
provenance of meat consumed in towns is an important theme and requires data from rural settle-
ments.
1 .  .   p r o d u c t i o n  o f  a  s u r p l u s
The past two decades have seen the start of a debate on the possibilities for the production of an agri-
cultural surplus in the Eastern Dutch River Area. Lauwerier’s study intended to provide a review of 
animal husbandry in the Eastern Dutch River Area. The emphasis was not on investigating possibilities 
for surplus production. For his conclusions on animal husbandry, Lauwerier used a combination of age 
data and classical sources. The relevance of classical sources for the Eastern Dutch River Area is, however, 
questionable. The local farmers are unlikely to have read these Roman authors, and even within Roman 
Italy the intended readership of such texts was a very specific and limited part of society. Lauwerier 
expected the rural settlements in the Eastern Dutch River Area to have intensified their pig production 
23  Lauwerier 1988, 111-121; Robeerst 2005; Robeerst in 
prep.; Seijnen 1994; Zeiler 1996.
24  Lauwerier 1983; Lauwerier 1990; Lauwerier 1993; Thijs-
sen 1990.
25  Lauwerier et al. 1999; Lauwerier 2002; Lauwerier 2004.
26  Therkorn 2004.
27  Lauwerier 1988, 15.
28  Filean 2006; Robeerst 2004; Robeerst in prep.
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to supply the demand for pork.29 He mentions the possibility of twice-yearly litters, which seems unlikely 
for this area. Sheep was exploited for meat, milk, wool and manure.30 Age data for cattle show no large-
scale production of milk. Some settlements possibly raised cattle primarily for meat, but most exploited 
them mainly for traction and manure, with meat or a welcome by-product.31 The meat component of 
the military diet was formed by beef, supplemented with pork and mutton. The relative frequency of the 
different types of meat depended not just on taste, but also on what was locally available.32 
Roymans inferred that intensification in agriculture in the Eastern Dutch River Area, a result of 
increasing orientation on the market, was mainly found in cattle and horse breeding.33 The landscape 
did not lend itself for competitive cereal production when compared to the fertile loess regions of Gallia 
Belgica. The emphasis on cattle breeding also formed a continuity of the Iron Age pastoral ideology of 
our region. 
Kooistra concluded that some degree of surplus production was possible in the Kromme Rijn area.34 
The extent of the surplus depended on the size of the population. In the 1st century, it was possible to 
produce a surplus of both cereals and meat animals. In the 2nd century, the possibilities for surplus produc-
tion decreased with the increase in population. The produced surplus now consisted not of food, but of 
horses. Kooistra stated that production capacity was restricted by the environment.35 
Van Driel-Murray picked up on this last statement, and assumed that the situation was so bad that 
even self-sufficiency is questionable for part of the Roman period. Population pressure and agricultural 
stress forced the local population to rely on intensive horticulture. However, Van Driel-Murray still left 
room in this pessimistic picture for small-scale production and selling of a surplus: vegetables, eggs and 
cheese.36 
To sum up, there is general agreement on the existence of surplus production in the Eastern Dutch 
River Area, but opinions vary on the type and extent of surplus. Possible markets were not far away, and 
the finds of non-native goods in rural settlements are evidence for trade. Traded goods consisted of cere-
als, animals and animal products. Species ratios and data on age distribution allow a reconstruction of the 
livestock herds to be made. This provides a first line of evidence for identifying surplus production.
1 .  .   w i t h e r s  h e i g h t  a n d  t h e  i m p r o v e m e n t  o f  l i v e s t o c k
One way of investigating the intensification of production in reply to the growing demand for meat from 
towns and the army is the study of changes in withers height. An increase in size in cattle is seen in rural 
settlements in the Roman period. Larger cattle provided more meat. This increase in size of cattle is seen 
as the result of Roman influence on animal husbandry. The Romans were considered to be better stock-
breeders.37 This Roman influence is believed to have consisted of improved nutrition, selective breeding 
directed at larger animals and the introduction of imported large cattle.38 This last factor is seen in the 
occurrence of two populations side by side: small, native cattle and large, imported cattle. Lauwerier saw 
the aim for larger cattle as stemming from the desire for more traction power.39  
The theory of the Romans being responsible for the size increase in cattle both belittles the ani-
mal husbandry expertise of local people and projects a modern appreciation of large cattle on the past. 
29  Lauwerier 1988, 129. 
30  Lauwerier 1988, 132-133.
31  Lauwerier 1988, 136-140.
32  Lauwerier 1988, 161.
33  Roymans 1996, 82-83.
34  Kooistra 1996, 65.
35  Kooistra 1996, 72-73, 125.
36  Van Driel-Murray 2003, 205-206.
37  Lauwerier 1988, 15; Robeerst 2004, 83-84.
38  Lauwerier 1988, 15.
39  Lauwerier 1988, 168-169.
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Another problem with this theory is that it provides a very one-sided view. The small, native cattle were 
suited to the needs of local Iron Age and Early Roman communities. It was not until the demand for 
meat arose that large cattle were considered to be desirable. Even then, it was almost certainly a combina-
tion of the influence of large imported cattle on the smaller local types and the striving of local people 
to breed and raise larger animals. Although the question of how the increase in cattle size was brought 
about is an interesting one, the increase in size itself in combination with the time at which this occurred 
provides information on the intensification of cattle breeding and meat production. Robeerst was able to 
date the start of the increase in size to the early 1st century AD.40 She saw this as evidence for the early 
start of a market system revolving around military and civil Roman settlements. Robeerst assumed that 
most animal products consumed in military and urban sites were produced locally. 
1 .    p r o d u c t i o n  a n d  c o n s u m p t i o n  i n  t h e  e a s t e r n 
d u t c h  r i v e r  a r e a
The community living in Tiel-Passewaaij was not a self-sufficient community; it was integrated in an 
exchange network. Several agents can be identified in this network: the inhabitants of the rural settle-
ments, the Roman army, markets in towns and rural centres, and the Roman authorities. We can distin-
guish between consumption sites, which did not produce their own food, and production sites, which 
produced the food for consumption sites. Of course, production sites also consumed part of the food 
they produced, which complicates matters. Production of an agricultural surplus in rural settlements 
was stimulated in two ways. First, both soldiers and urban dwellers had little opportunity to grow their 
own food, and were therefore dependent on the surrounding areas, military supply lines and markets. 
This need for food created an opportunity for the local inhabitants to sell their produce. Second, taxa-
tion also created a demand for a surplus. Taxation could have been in money, in which case a surplus 
had to be sold at market first, or it could be in kind. The next paragraphs will take a closer look at the 
various agents involved. Paragraphs 1.4.1 to 1.4.3 describe the consumption sites (the Roman army and 
markets) and the production sites (the rural settlements). The final paragraph will discuss market systems 
and taxation. 
1 .  . 1  c o n s u m p t i o n :   t h e  r o m a n  a r m y
The Roman army first reached this region around the middle of the 1st century BC. A more perma-
nent military presence did not exist until the reign of Augustus, when military sites were built along the 
Rhine as operating bases for the planned conquest of Germania.41 Attempts to conquer Germania were 
abandoned by Tiberius in 16-17 AD, after which the Rhine became a permanent border. The Roman 
limes consisted of a line of forts and fortresses along the southern bank of the river, connected by a road. 
The only legionary fortress, or castra, in the Roman Netherlands was located in modern Nijmegen. 
Other military sites were auxiliary forts or castella, so-called mini castella and watchtowers. Apart from the 
military on land, the provincial fleet or classis Germanica was also active in our region. 
The military presence affected many different aspects of life. The army controlled traffic across the 
river Rhine and along the limes road. All the land adjacent to the Rhine was probably owned by the 
army.42 Soldiers needed food and other necessities, part of which would have been acquired locally. The 
40  Robeerst 2004, 84, 88.
41  Bechert/Willems 1995, 24-5.
42  Bechert/Willems 1995, 15.
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size of the army of Germania Inferior varied. It started to decrease after 16-17 AD, from a maximum of 
42,000 men to 20,000 men from the early 2nd century onwards.43 When the army first reached our region, 
much of the food they needed must have come from military supply lines, because the local popula-
tion was not yet used to the demand for food products. However, it was not long before the necessary 
networks were created or existing networks tapped into, and the army came to rely on the local rural 
settlements for at least part of its food. 
1 .  .   c o n s u m p t i o n :  m a r k e t s ,  t o w n s  a n d  t e m p l e s
The Roman army is only one agent in the complex network that existed in the Eastern Dutch River 
Area during the Roman period. Other agents include markets held in towns, military settlements 
adjourning forts, and temples. There were very few towns or urban centres in the Roman Netherlands. 
The most important one in the vicinity of Tiel-Passewaaij was the capital of the civitas Batavorum in 
modern Nijmegen. The settlement of Oppidum Batavorum was founded at the beginning of the 1st 
century AD. The town was inhabited by Batavians, administrators, merchants, craftsmen and veterans 
from the Roman army.44 The Batavian revolt in 69-70 AD halted further development when the town 
was burned to the ground. A new civilian settlement was built in a different location, about 1500 metres 
to the west of the previous one.45 The town soon thrived, partly due to the presence of a legion in 
the fortress nearby.46 Evidence was found here for crafts such as metalworking, bone working and pot-
tery making. Under Traianus, the town received municipal status, market rights and a new name: Ulpia 
Noviomagus Batavorum. The town was finally abandoned around 265 AD.47 Late Roman occupation, 
much reduced in size, was concentrated to the east of Ulpia Noviomagus, in a fortified settlement on 
and around the Valkhof.48 
The population of Nijmegen in the late 1st century AD has been estimated at 5,000 civilians and 5,000 
soldiers.49 Between 71 and 102/104 AD, the Tenth Legion was quartered in Nijmegen, which explains the 
large number of soldiers. Civilians not only lived in the town but also in the camp settlement or canabae 
surrounding the legionary fortress. Canabae, just as military vici, were inhabited by merchants, shopkeep-
ers, craftsmen, veterans, farmers and the wives and children of soldiers. All these people had close links 
with the Roman army. In the excavations in the canabae, indications were found for specialised process-
ing of meat: the smoking of shoulders of beef and the production of brawn out of cattle heads.50 The 
canabae ceased to exist after the Tenth Legion left Nijmegen. From the early 1st century AD onwards, 
Nijmegen must have been an important market place for the surrounding region. Inhabitants from rural 
settlements in the Eastern Dutch River Area brought their surplus produce and animals here. The ani-
mals were transported on the hoof and slaughtered in the town. In Ulpia Noviomagus, an assemblage of 
highly fragmented bones from a boundary ditch is believed to be commercial waste from high-volume 
processing of cattle.51 
The rural temples in Empel, Elst and Kessel are all successors of Late Iron Age sanctuaries.52 Temples 
would not just have been focal points for religious activities, but also housed markets.53 Cattle, sheep and 
pigs were frequently sacrificed on the temple site. Part of the animal was offered to the gods, but most 
43  Alföldy 1968, 137ff-143, 141, 149ff-152, 160-162ff.
44  Roymans 2004, 204.
45  Van Enckevort/Thijssen 2003, 65; Haalebos/Willems 
2005, 52. 
46  Willems 1990, 41.
47  Van Enckevort/Thijssen 2003, 71.
48  Willems 1990, 79-80, 84.
49  Willems 1990, 71.
50  Lauwerier 1988, 61-64; Lauwerier 2005, 235.
51  Filean 2006, 340-341; Lauwerier 2005, 236. 
52  Roymans 2004, 12-13; Roymans/Derks 1994, 14.
53  Van Es 1981, 194.
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of the meat was consumed by priests and members of the community.54 The use of sacrificial animals in 
the temples meant that livestock had to be supplied from the surrounding settlements. Empel and Elst 
stopped functioning as sanctuaries in the early 3rd century AD.55 
1 .  .   p r o d u c t i o n :  r u r a l  s e t t l e m e n t s
The rural settlements in the Eastern Dutch River Area were usually small, with only one to a handful 
of farmhouses. Continuity from the Late Iron Age is observed at many rural settlements.  The typical 
farmhouse found in these settlements was the byre house, housing man and livestock under one roof. 
Farmhouses were constructed from wood and wattle-and-daub, with thatched roofs. Despite the spo-
radic incorporation of Roman-style building materials, the native type of farmhouse stayed recognis-
able.56 Other structures found in rural settlements are small granaries and other outbuildings, wells and 
ditches. 
A characteristic aspect of the Eastern Dutch River Area is the lack of Roman-style villas. Although 
some rural settlements have been labelled ‘proto-villas’, they were very different from the villas in other 
regions such as the loess area in the south of the Netherlands. The Roman villa was an agrarian opera-
tion with a stone main building built in Roman style. Arable agriculture and the production of a surplus 
for the urban market were the basis of the Roman villa. The rarity of villas in the Eastern Dutch River 
Area has been seen as a reflection of the poverty of the local people or of environmental constraints, but 
it was also related to cultural values.57 Instead of spending surplus wealth on stone-built houses, money 
was spent on pottery, bronze brooches, textiles, food and livestock. It is also possible that the Roman-style 
villa – being strongly associated with grain production - was not an obvious choice for a community 
primarily dependent on livestock. 
Both the towns and the military sites offered trading opportunities to the inhabitants of the rural set-
tlements. Taxation further stimulated agricultural production. The rural settlements would have produced 
not only food but also products such as wool. Middlemen may have acted as go-betweens between the 
many small rural settlements and the Roman army or the urban markets, but it is also possible that farm-
ers took their own produce to market. Of course, the rural settlements were not just production sites. 
They were also consumption sites, because part if not most of what was produced was consumed locally. 
The surplus may have formed only a small part of the total agricultural production. 
1 .  .   m a r k e t  s y s t e m s  a n d  ta x at i o n
Unless goods were exchanged directly for other goods, knowledge of the use of money was necessary 
for a market system to develop.58 The first half of the 1st century AD was a period during which both 
this knowledge and money itself spread rapidly through the Dutch River Area. Batavian soldiers and 
ex-soldiers played a crucial role in this process. At this time, Batavian troops were stationed in Germania 
Inferior. During visits to their home villages, part of their army wages would be left behind. Roman coins 
dating to this period are frequently found in rural settlements. More crucial is that the soldiers would pass 
on their knowledge about how money could be used. Although coins were already used in the Eastern 
Dutch River Area in the Late Iron Age, they were used in specific social contexts. Not much evidence 
54  Roymans/Derks 1994, 31; Seijnen 1994, 171.
55  Derks et al. in prep.; Roymans/Derks 1994, 25; Van Es 
1981, 198.
56  Roymans 1996, 74-76.
57  Roymans 1996, 73.
58  This paragraph is based on Aarts 2005, 5-6. 
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is found during the Early Roman period for trade between rural settlements and the army. It may have 
occurred at a small scale, but it did not significantly influence the rural settlements. It is not until the 
Flavian period (AD 70-100) that a substantial increase in imported pottery in rural settlements in the 
Eastern Dutch River Area can be noticed. This implies the existence of trade at a larger scale, and with 
it, an increasingly monetised society. 
The treaty between the Romans and Batavians exempted the Batavians from regular taxation. This 
situation may have changed after the Batavian revolt in 69-70 AD. The Batavians were now probably 
taxed not only for recruitment, but they had to pay taxes like any other people living in the Roman 
Empire. Taxation and trade are similar in the way they affected agrarian production methods. An agri-
cultural surplus needed to be produced, either to sell at market for personal profit, or to use the proceeds 
or the surplus itself to meet tax demands.  The main difference with taxation is that trading was done 
voluntarily and that this would have resulted in a two-way flow of goods. The goods purchased with the 
profits may be archaeologically visible, whereas taxation is very difficult to identify.
1 .   t h e  a n i m a l  b o n e  a s s e m b l a g e  f r o m 
 t i e l - p a s s e wa a i j
1 .  . 1  p o s s i b i l i t i e s
The assemblage of animal bones from Tiel-Passewaaij has a high potential for (zoo)archaeological research. 
There are several reasons for this. First, the excavations in Tiel-Passewaaij uncovered remains of two set-
tlements and a cemetery, enabling us to compare differences in the use of animals in different contexts. 
We can grasp a whole community instead of just one aspect of it. Not only can we study the role of ani-
mals in the local economy, but also the part they played in funerary rituals. The special deposits found in 
Passewaaijse Hogeweg enable us to get a glimpse of rituals performed within the settlement: rituals that 
are little-known and deserve more attention. Second, a detailed chronology for the settlements has been 
established. Passewaaijse Hogeweg was inhabited continually from the Late Iron Age until the middle of 
the 4th century, so we can track changes in animal husbandry over time. Next, the assemblage of animal 
bones is large enough to allow us to make some solid statements on the significance of the various roles 
of animals in a rural settlement from the Roman period. Finally, it is not only the size of the assemblage 
that is to our advantage; the preservation of the animal bones varied from good to excellent, as a result 
of the clay soil and the high water table. 
1 .  .   l i m i tat i o n s
However, despite the potential of the animal bone assemblage from Tiel-Passewaaij, there are limitations 
to what the animal bones can tell us. One of the problems is that the number of animal bones from 
some of the phases is rather small. Conclusions for these phases will be more tentative than those for 
phases with larger bone numbers. The size of the assemblage from the cemetery is also much smaller than 
would be desirable. A second problem is that some of the methods to establish age at death used for the 
two settlements differ. As a result, not all the data from the two settlements can be easily compared. This 
problem will be addressed in paragraph 1.6.4. Finally, the majority of the results from the excavations 
of the cemetery and Passewaaijse Hogeweg has not yet been published and is still being processed. This 
means that information on other find categories was not available. Fortunately, a lot is already known 
about the development of the farmhouses in Passewaaijse Hogeweg. 

1 .  .   c h r o n o l o g y
A chronology of the settlement Passewaaijse Hogeweg has been developed by Heeren.59 He also dated 
many features containing animal bones. Due to time restrictions, a proportion of the animal bone assem-
blage had to be disregarded because it was not feasible to date all features containing animal bones. The 
selection of features that were dated was made as follows. First, all features were selected which contained 
five or more animal bones that had been identified to species. A second selection consisted of features 
with animal bones that provided information on age or withers height. Third, a quick scan of the features 
that had not yet been dated revealed a number that could easily be dated on the basis of the phasing of 
the settlement. Unfortunately, some features proved impossible to date. 
The dates of features are based on pottery, stratigraphy and orientation. A problem that arose was the 
occurrence of older material in younger features. In a multi-phased settlement, any digging activity will 
unearth earlier rubbish, which will be incorporated in the younger feature. This problem was revealed 
by the pottery, which also provided information on the scale of the problem. Although this problem 
caused some initial concern, it turned out that although a feature often contained material from earlier 
archaeological periods, these periods often fell within the same settlement phase, or within two adjacent 
phases. Besides, many of the features contained material that could confidently be dated to one phase. 
Where there was any uncertainty about the date of the contents of a feature, a broader date has been 
assigned to the feature. 
Another problem that was encountered was that settlement phases do not necessarily correspond to 
zooarchaeological trends. In Passewaaijse Hogeweg, continuity in livestock management was observed 
between some phases, whereas one phase turned out to contain an important shift in livestock manage-
ment. If it had not been for the fact that phase 3 was divided into two sub-phases, this shift would have 
been less noticeable and dated later than it actually occurred. Two phases, 5 and 6, contained rather small 
numbers of animal bones. Significant changes between phases 5 and 6 could not be observed in the ani-
mal bone assemblage, so the decision was made to treat these two phases as one: phase 5-6. In this way, a 
larger sample of animal bones could be discussed. An additional advantage is that the length of this phase 
(60 years) is now closer to that of the other phases (80-100 years for the Roman period phases).
For Oude Tielseweg, a chronology was established before the analysis of the animal bones started. 
Only animal bones from dated features were selected for analysis. For the cemetery, chronology is less 
relevant because the sample size is too small to allow a division into sub-samples. 
1 .  .   t h e  a n i m a l  b o n e s
From the considerable amount of animal bones from Oude Tielseweg, 3,663 could be assigned to a 
phase and were identified to a species. The analysis of the animal bones from Oude Tielseweg by the 
author took place from September 1998 to April 1999.60 The number of identified animal bones from 
the cemetery is small: 528 fragments. The animal bones from the cemetery were analysed by the author 
in 1999-2000.61 The results from the analyses of the animal bones from both Oude Tielseweg and the 
cemetery will be used in this study. A large number of animal bones was found during the excavations of 
Passewaaijse Hogeweg. The author was present on site for much of the excavation, ensuring that many 
59  Heeren 2006; Heeren 2007a; Heeren in prep.
60  Groot 1999. Most of the animal bones from Oude 
Tielseweg phase 7 were identified earlier by Frits Laar-
man.
61  Groot 2000.
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of the special animal deposits were observed first-hand. 6,354 animal bones from datable features were 
identified to species. 
During the excavations of Passewaaijse Hogeweg, much care was taken to collect as many animal 
bones as possible by hand. Despite the excavation team’s best efforts, the nature of the clay soil, especially 
during wet weather, makes it inevitable that fragments were overlooked. Certain features were sieved, 
but sieving did not take place systematically in the settlements. “Promising” features, rich in finds, were 
partially sieved. The volume of the sieving samples was not recorded, which limits the possibilities for 
statistical research. During the analysis of the animal bones, sieved and hand-collected samples were not 
separated. Therefore, it is not possible to compare the results of sieved and hand-collected samples or 
draw any conclusions on the differences in animal distribution between them. However, some general 
remarks are possible. Most of the fish bones were found in sieved samples, although some of the larger 
fish bone fragments were hand-collected. Contrary to expectations, bird bones were found both in sieved 
and hand-collected samples, although the smaller species were mainly found in sieved samples. 
The preservation condition of the animal bones from Tiel-Passewaaij is generally good to very good. 
There are variations in preservation between bones from different features and different depths. Animal 
bones from deep and waterlogged features, such as wells, showed the best preservation, while shallow fea-
tures with a sandy fill produced bones with the worst preservation. In most cases, any traces of butchery 
or gnawing could easily be observed. 
1 .    m e t h o d s  o f  z o o a r c h a e o l o g i c a l  r e s e a r c h  i n 
t i e l - p a s s e wa a i j :  r e c o r d i n g
1 .  . 1  i d e n t i f i c at i o n  o f  a n i m a l  b o n e s
When identifying animal bones from archaeological excavations, some problems are encountered.62 The 
distinction between sheep and goat can only be made for certain skeletal elements. The majority of frag-
ments from Tiel-Passewaaij identified as either sheep or goat are cranial fragments, mandibles, radius and 
metapodials. The distinction is based on the criteria described by Boessneck, and Payne for the fourth 
deciduous premolar.63 Wild boar was identified by size and comparison with modern wild animals. 
Roman domestic pigs are modest in size, and some of our bones were clearly much larger than domestic 
pig bones. It is possible that some young or female wild boar have been misidentified as domestic pigs. 
No attempt has been made to identify aurochs. Large cattle bones were present among the material from 
the settlements, but it is well-known that large domestic cattle first appeared in the Roman period. No 
extremely large horncores have been found. The effect of any possible misidentifications cannot be very 
significant, because the percentage of wild animals in any rural settlement from the Roman period is 
generally very small. 
Fragments that could not be identified to species have been identified to size classes: large mammal 
(which includes cattle, horse and red deer), medium mammal (sheep/goat, pig, dog, roe deer) and small 
mammal (cat, hare). For many fragments, size classes could not be established with certainty. These frag-
ments are labeled Indeterminate. Ribs and vertebrae, especially from large mammals, are often fragmented 
and can be difficult to identify. Therefore, most ribs and vertebrae have not been identified to species. 
Although many bones from amphibians and small rodents were found in Tiel-Passewaaij, they were 
not systematically identified and will not be discussed in this study. The focus of this study is on human 
62  The zooarchaeological reference collection at the 
Amsterdam Archeologisch Centrum was used to identify 
the animal bones from Tiel-Passewaaij. 
63  Boessneck 1969; Payne 1985, 143-144.
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action and history, and the microfauna found in the excavations almost certainly did not end up there as 
a result of human behaviour. Microfauna can be useful in reconstructing the local landscape, but it was 
felt that this would not add to what is already known about the Eastern Dutch River Area. 
In this study, not all the data from the animal bone analysis will be used. The focus will be on animal 
bone numbers and age data. To ensure that data from Tiel-Passewaaij are available for future research, they 
are presented in the appendix. Measurements were taken following Von den Driesch.64 Estimated withers 
height was calculated using various factors.65 
1 .  .   q ua n t i f i c at i o n
The number of identified bone fragments was used as the basis for the animal bone analysis. No cor-
rection was made for the fact that not every mammal’s skeleton has the same number of bones. The 
effect on the overall ratios is believed to be negligible. Absolute numbers of bone fragments are mainly a 
consequence of post-depositional processes. They can never be translated into a total number of animals 
that died at a site. Therefore, zooarchaeological interpretations are based on proportions of animal bones, 
rather than absolute numbers.  
Although it is customary to interpret changes in percentages per species as increases and decreases 
in animal numbers, this is not necessarily what really happened. Theoretically, it is possible that a higher 
percentage of a certain species does not reflect an increase in the numbers of that species, but a decrease 
in numbers of all other species. Whenever an increase or decrease of a species is mentioned in the text, 
it should be understood as a relative increase or decrease. 
1 .  .   ta p h o n o m y
Any animal bones assemblage is affected by taphonomical processes such as butchery and carnivore 
gnawing. To understand the influence of these processes, fragmentation of bones was recorded. Five cat-
egories were distinguished: less than 25 % of skeletal element present, 25 % present, 50 % present, 75 % 
present, and 100 % for complete or nearly complete bones. Butchery marks were recorded as chop marks, 
cut marks, saw marks or scraping marks. For part of the assemblage from Passewaaijse Hogeweg, butchery 
marks were further recorded by butchery codes that accurately describe type and location.66 The aim 
was to look for differences between butchery of cattle and horse, to establish whether horse meat was 
eaten or not. Unfortunately, the butchery code data set was too small for any conclusions on this subject. 
Although butchery marks were found on horse bones, the number of butchery marks per phase was too 
low for a comparison between butchery of horse and cattle. Descriptions and photographs of the worked 
bone from Passewaaijse Hogeweg are published elsewhere, as are some of the animal bones exhibiting 
pathological changes.67 Gnawing was recorded as present or absent. In almost all cases, gnawing marks 
were caused by dogs. For burnt bones, the degree and extent of burning was recorded. 
64  Von den Driesch 1976. Due to constraints of space, 
measurements are not included in the appendix. How-
ever, they are available from the author. 
65  May 1985 for horse; Bergström/Van Wijngaarden-Bakker 
1983 and Matolcsi 1971 for cattle; Von den Driesch/
Boessneck 1974 for cattle, sheep and pig; Harcourt 1974 
for dog. 
66  Lauwerier 1988, 182-212.
67  Groot 2005; Groot 2006; Groot in prep.
68  Silver 1969; Habermehl 1975.
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1 .  .   a g e  at  d e at h
In order to identify patterns in animal husbandry, it is necessary to study mortality profiles for the dif-
ferent domestic species. Exploitation for different products of animals will result in different population 
structures. The interpretation of mortality profiles is discussed in 2.2.1. Mortality profiles are based on 
age data for single bones. Two basic methods of ageing individual fragments were used. The first uses 
tooth eruption and tooth wear of the mandibles. The different teeth erupt at roughly the same age for 
each individual of a certain species, first the deciduous or milk teeth and later the permanent teeth. By 
recording which teeth have erupted and which have not, the age of an animal can be established with 
reasonable accuracy. Although this seems straightforward, there are some problems. First, many archaeo-
logical mandibles are fragmented. This means that it is not always possible to record the eruption stages 
for all teeth. Second, different studies of modern animals have resulted in tables with eruption ages that 
differ from each other.68 Choosing to use one instead of another has implications for the ages that will be 
estimated. Fortunately, the differences are in months rather than years. As long as broad trends are studied, 
the differences between methods should not be too big a problem. 
When an animal has its full set of permanent teeth, eruption data can only provide a minimum age 
for that animal. We must now use a second way of ageing mandibles, by recording tooth wear. Again, 
there are different ways of doing this, and the choice of method will affect the outcome.69 A problem 
associated with tooth wear is that the degree of wear depends not just on age, but also on the type of 
food animals consumed. More abrasive food will result in more rapid tooth wear. 
The long bones provide us with a second way of ageing. In a young animal, long bones consist of 
three separate parts: one diaphysis in the middle and an epiphysis at each end. Growth plates between 
the diaphysis and epiphyses allow the bone to grow. Once an animal has reached its full height, growth 
stops and the epiphyses fuse to the diaphysis. This occurs at different ages for each skeletal element and 
species. Again, there are several epiphyseal fusion tables that give somewhat different results.70 
In archaeological animal bone assemblages, the data from tooth wear and epiphyseal fusion for sheep 
and cattle do not always agree. There are several explanations for this discrepancy. First, it could be a result 
of the methodology used. Translating biological events such as the fusing of long bones to absolute ages 
is an interpretation and not completely reliable. Also, the moment of fusion is dependent on many differ-
ent factors, such as genetic background, nutrition and health. Castration, for instance, can delay fusion.71 
Tooth eruption seems less easily influenced by health and nutrition. Another explanation is that bones of 
very young animals are more fragile than those of older animals, and are more likely to be lost to tapho-
nomy. Therefore, early-fusing epiphyses will usually be underrepresented, and with them, the younger age 
classes. Finally, it is possible that the two data are samples of two different parts of the population. When 
the two types of data do not match, the tooth eruption and wear data are taken as more reliable, mainly 
because the preservation of teeth is less dependent on the age of the animal. A mortality profile based 
on tooth eruption and wear is less likely to be influenced by taphonomy and post-depositional processes 
than one based on epiphyseal fusion.72
For both settlements, horse teeth were aged by comparison of their crown height to Levine’s tables.73 
For Oude Tielseweg, mandibles of cattle, sheep and pig were aged following O’Connor’s method.74 
O’Connor distinguished only five age categories, whereas Grant’s ageing method is much more detailed.75 
Grant’s method was believed to offer more possibilities for both the present and future studies. Therefore, 
69  Payne 1973; Grant 1982; O’Connor 1989.
70  Silver 1969; Habermehl 1975.
71  O’Connor 2000, 95.
72  Amorosi 1989, 11.
73  Levine 1982.
74  O’Connor 1989.
75  Grant 1982. 
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the decision was made to use Grant’s method for Passewaaijse Hogeweg despite the consequence this 
would have on the comparability of our data. 
For Passewaaijse Hogeweg, tooth wear stages for mandibles, isolated fourth deciduous premolars and 
third molars of cattle, sheep and pigs were recorded following Grant’s method.76 For mandibles with no 
missing molars, a mandible wear stage was established. For incomplete mandibles, the most likely mandi-
ble wear stage was estimated by comparison with Grant’s tables 2-4. Because Grant’s mandible wear stages 
are not presented as absolute ages, they were converted to the age stages of Payne for sheep and Halstead 
for cattle and pig according to Hambleton’s tables.77 Hambleton’s tables include absolute ages, which are 
used in this study. Using absolute ages instead of age categories is always risky, as the relation between 
age and tooth wear depends on breed, nutrition, soil type and other factors we may not even know of. 
However, absolute ages are vital in understanding herd exploitation.
Unfortunately, the different methods used for the two settlements mean that it is difficult to compare 
the results. In order to be able to compare the data from the two settlements, the following method was 
used. Many mandibles from Passewaaijse Hogeweg were scored according to both Grant’s and O’Connor’s 
methods. The results from the different methods were compared for each mandible, and O’Connor’s cat-
egories were converted into absolute ages based on Grant, Halstead and Hambleton (table 1.1).78 
For sheep, two age categories used by O’Connor could easily be linked with the absolute age catego-
ries Hambleton uses: immature and subadult. No mandibles were scored as juvenile, so the absolute age 
for that category is unknown, although it is likely to cover the first six months of life. We cannot exclude 
an overlap with the 6-12 months category. The adult and elderly categories have one overlapping year: 
3-4 years. For cattle, similar results were obtained. O’Connor’s youngest three categories could be linked 
to Hambleton’s categories in a straightforward manner. O’Connor’s oldest two categories have one over-
lapping category: the adult one. For pig, there is considerable overlap between the categories. O’Connor’s 
first two categories together roughly cover the first year of life (0-14 months), and the next two categories 
the second year (14-27 months). To conclude, for sheep, two of O’Connor’s five categories can reliably 
be converted to absolute ages, and for cattle, three. 
O’ Connor Sheep absolute age Cattle absolute age Pig absolute age
Juvenile 0-6 months (0, 0) 0-8 months (100 %, 6) 0-14 months (100 %, 5)
Immature 6-12 months (98 %, 40) 8-18 months (76 %, 17) 7-14 months (71 %, 7)
Subadult 1-2 years (92 %, 13) 18-30 months (100 %, 11) 14-21 months (75 %, 16)
Adult 2-4 years (86 %, 21) 30 months to adult (83 %, 24) 14-27 months (100 %, 16)
Elderly older than 3 years (100 %, 16) adult to senile (100 %, 24) > 21 months (100 %, 3)
Table 1.1. O’Connor’s age categories converted into absolute ages (based on Grant and Hambleton). Between brackets is the 
percentage of mandibles that were assigned to a certain age category, and the total number of mandibles for each category by 
O’Connor. 
76  Grant 1982. 
77  Hambleton 1999.
78  Grant 1982; Halstead 1985; Hambleton 1999, 64-65; 
Payne 1973. 
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Knowing the sex as well as the age of animals adds enormously to the value of mortality profiles. Unfor-
tunately, the sex of animals could be established infrequently. To determine sex, use was made of biologi-
cal differences between males and females in some species. In complete skeletons of dogs, the presence 
of the baculum or penis bone is used to identify males. The absence of the baculum cannot be used for 
identification of females, as it could have been missed during the excavation. In horses, males have canine 
teeth which are missing or very small in females. In pigs, canines of males are much larger than those of 
females. In cattle and sheep, the shape of the pubic bone and the shape and size of horn cores was used 
to determine sex. 
In paragraph 2.2.1, the interpretation of mortality profiles is discussed. One methodological problem 
of using mortality profiles to interpret the economy of a rural settlement that is likely to have produced a 
surplus, is that the products that are sold as surplus are not found in the settlement, but in the towns and 
military sites. Comparing complementary age data from both a production site and a related consump-
tion site is a way to understand the full picture of a rural production settlement. 
1 .   r e s e a r c h  q u e s t i o n s
This study is part of the research program Rural communities in the civitas Batavorum and their integration 
into the Roman Empire, financed by NWO (Netherlands Organisation for Scientific Research) and based 
at the Vrije Universiteit Amsterdam. The availability of new results from excavations of rural settlements 
in the Eastern Dutch River Area is one of the strengths of the present research programme. This research 
programme contains three studies: the present one focusing on animal husbandry, and two studies focus-
ing on rural settlement structure and development.79
The main purpose of this study is to reconstruct the various roles of animals in a rural community 
in the Eastern Dutch River Area, and to find out how this community was integrated into the Roman 
Empire. The animal bones from Tiel-Passewaaij will allow us to answer not just zooarchaeological 
research questions, but wider archaeological ones. This will be accomplished by considering several 
research questions which can be grouped into three main sections. These sections are discussed in three 
separate chapters.  
Chapter 2 will be concerned with the agricultural economy of the settlements Passewaaijse Hogeweg 
and Oude Tielseweg. The integration of these rural settlements in the wider, Roman world would have 
been reflected in the local economy. Taxation would have required the production of a surplus. Surplus 
animals or animal products could have been sold for money at markets in towns and vici, or exchanged 
for other goods. With these new obligations and opportunities, livestock husbandry methods would pre-
sumably have changed. In this chapter, we will try to find out whether specialisation in animal husbandry 
occurred in rural settlements, how animals were managed, and whether there are any differences between 
the two settlements. Changes through time in animal husbandry will be used to answer these questions. 
We will also try to find out how the landscape was utilised for animal husbandry. Finds of wild animals 
provide additional information on the local landscape. 
In chapter 3, we will take a closer look at the special animal deposits found in the settlement of Passe-
waaijse Hogeweg. Types of special animal deposits are described, as well as their occurrence throughout 
time and space. We will decide whether these special deposits are in fact ritual deposits. Anthropologi-
cal theory on ritual will help us understand the nature and meaning of special animal deposits. Little is 
known about rituals performed within rural settlements. This chapter will provide new information and 
offer some interpretation. The rituals performed in rural settlements can be seen as domestic equivalents 
of the Romanised rituals performed at temples such as Empel and Elst. 
79  Heeren in prep.; Vos in prep.
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Chapter 4 is also concerned with rituals, but rituals of a different kind and performed in a different 
place. Animals or parts of animals were used at different stages of funerary ritual. Research on Roman 
cemeteries has concentrated too much on the contents of the graves, and only rarely on the evidence 
for the entire process of the funerary ritual. The animal bones from contexts other than graves give a 
tantalising glimpse into the complex system of rituals surrounding death. This chapter will answer the 
question of how animals were incorporated into these rituals. 
Chapter 5 will tie in the different components of chapters 2 to 4 and offer a comprehensive view of 
animals in one rural community in the Eastern Dutch River Area. The zooarchaeological data will be 
used to determine the extent of integration in the Roman Empire. This chapter will then briefly consider 
the position of zooarchaeological research within the recent developments in Dutch archaeology. It will 
also present some recommendations for (field) archaeology as well as suggestions for further research. 
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2. Animals and the economy of a rural community
 . 1  i n t r o d u c t i o n
In archaeological literature, much emphasis has been placed on the martial aspects of Batavian communi-
ties.1 However, a typical Batavian settlement was basically a farming community. In a small rural com-
munity such as Tiel-Passewaaij, farming was the economic base. The year was punctuated by the different 
tasks that had to be performed at the right time. For animal husbandry, these tasks included controlling 
the mating of animals, tending to animals during the birthing season, winter feeding, shearing of sheep, 
milking, moving animals between different grazing grounds, and training animals to perform various 
tasks. For agriculture, the most important tasks were ploughing, sowing, growing and collecting animal 
fodder, harvesting and processing grain. 
In the byre houses of Tiel-Passewaaij, man and animal lived under the same roof. This reflects not just 
practical concerns but ideological ones as well.2 During the times when animals were housed in the byres, 
man’s living space must have been filled with the smell of the animals, and the animals’ sounds accom-
panied indoor life. Farming and farm animals dominated life not just in practical ways, but ideologically 
as well. The dependence on farm animals must have been reflected in symbology. In the next chapter we 
will see that domestic animals played an important part in local rituals. This chapter will be concerned 
with the role of animals in the local economy. It is difficult to determine the relative importance of live-
stock and arable agriculture on the basis of archaeological sources. What is important to keep in mind is 
that they interacted closely and in a mixed farming regime supported each other. While domestic animals 
provided traction for ploughing and manure that could be used to fertilise the fields, arable agriculture 
provided food for livestock. Furthermore, fields were seldom used exclusively to grow arable crops, but 
were used for grazing as well, both after the crops had been harvested and in fallow years.3 
When Tiel-Passewaaij is placed within a wider geographical context, the proximity of the Roman 
frontier is the most striking aspect (fig. 1.1). The only town in the area of any significance is Nijmegen. 
The military forts, urban Nijmegen and the major rural temple sites all depended on the surrounding 
area for food. This food was almost certainly produced locally, in rural settlements such as those at Tiel-
Passewaaij. It is not just the location of Tiel that this idea is based on, but also the presence of mass-
produced imported materials such as pottery, coins and all kinds of metal objects in rural settlements.4 
Although perhaps they should not be considered as ‘luxury items’, these goods were imported into the 
settlement. This means that the inhabitants must have had some means of acquiring them. The presence 
of imported goods points to exchange networks and a market system. Their presence also proves that 
Tiel-Passewaaij was not just a subsistence ecomony, but that the inhabitants produced a surplus to sell 
at market. This surplus could consist of arable products or products from livestock. Livestock products 
included dairy products, hides, horn, living animals and meat. 
An important consequence of a market system for our reconstruction of the local economy is that a 
large part of our evidence is missing. The most practical way of transporting meat is on the hoof. This 
1  Roymans 1996, 13-41; Roymans 2004, 7, 221-229, 242-
249, 255-258; Nicolay 2005.  
2  Roymans 1996, 54.
3  Fowler 2002, 131, 206, 226.
4  Heeren 2006, 103, 167; Van Kerckhove 2006, 137-8; Van 
Lith 2007; Verhelst 2006.
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means that the remains of the animals that were produced as a surplus for meat are not found in the 
settlement where they were raised, but in the location where they were consumed, i.e. towns, forts or 
rural temples. If we only base our reconstruction of the livestock economy in Tiel-Passewaaij on the 
animal bones that were actually found there, we overlook what is arguably the most important part of the 
herd: the animals that were sold as a surplus. This problem has so far been underestimated or overlooked 
altogether in zooarchaeological studies in the Netherlands. Animals that produce dairy products which 
were sold as a surplus are found where they were raised, but it remains to be seen whether dairy was an 
important surplus product during the Roman period. Occasionally, livestock may have been brought in 
to add new breeding stock to ensure the population stayed healthy. This small-scale acquisition of animals 
would have been overshadowed by the number of animals that were sold as surplus. 
Another complicating factor is that a small rural settlement such as Passewaaijse Hogeweg or Oude 
Tielseweg would not only produce for a market, but also had to grow and raise its own food. This means 
that the animal bones we find may represent both local consumption and small-scale production. Dis-
tinguishing between the two categories is difficult; indeed, they will overlap to a large extent. However, 
we must attempt to determine to what extent these two settlements produced specifically for a market. 
It is vital that we learn to understand the way in which the market systems in the Roman Netherlands 
functioned, and the analysis of animal bones is one way of approaching this problem. 
In this chapter, I will first describe the animal bone assemblages from Tiel-Passewaaij, some of the 
problems associated with them, and the research questions that I will try to answer. Next, the results 
from the two settlements will be discussed for each phase separately, with some conclusions on livestock 
management. As these paragraphs will mainly be concerned with the main “economic” species cattle, 
sheep/goat, pig and horse, a separate paragraph will discuss the contributions of dog, chicken and wild 
animals to the economy. In 2.4, I will discuss livestock management and specialised production during 
the Roman period for the settlement Passewaaijse Hogeweg. The final paragraph will consider the inter-
action of Tiel-Passewaaij with urban and military markets. 
The emphasis in this chapter will be on Passewaaijse Hogeweg. Passewaaijse Hogeweg has a longer 
chronology, without the third century hiatus of Oude Tielseweg. Furthermore, the number of animal 
bones for Passewaaijse Hogeweg is higher. The quality of the data collected is also better than that 
for Oude Tielseweg. Data from Oude Tielseweg will be used to point out similarities and differences 
between the two settlements. 
 . 1 . 1  t h e  a n i m a l  b o n e s
Table 2.1 lists the total number of bone fragments available for each phase as well as the number of iden-
tified fragments. Obviously, higher numbers of identified fragments will lead to more solid conclusions. 
In Passewaaijse Hogeweg, phases 2, 3 and 7 are represented by over a thousand to almost two thousand 
identified fragments. Phase 1 is the only phase with less than 500 fragments, while phases 4 and 5-6 both 
contain 500-1000 fragments. For Oude Tielseweg, the numbers are slightly lower. Only two phases are 
represented by over a 1000 fragments: phases 2 and 7. Between 500 and 1000 fragments were recovered 
for phase 4, while the numbers of fragments for phases 1 and 3 are less than 500. 
Fragmentation
The fragmentation of bones occurs as a result of several processes. First, during the butchery of a carcass 
bones are often chopped into pieces, especially in large animals such as cattle. A second cause of fragmen-
tation is trampling by man or animal. This happens when bones are left on the ground surface. Finally, 
bones left unburied are vulnerable to weathering. Bones that are buried in a fresh state will suffer less 
from weathering and not at all from trampling. 
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Fragmentation is closely related to the preservation of animal bones. Most complete bones were 
found in deeper features. Preservation seems to have been slightly better in Passewaaijse Hogeweg than 
in Oude Tielseweg. More fragments are found in the less fragmented categories (table 2.2). However, 
this could be related to a different butchery system, or a different way of disposing of animal bone waste. 
Phase  TNF NIF %
PHW 1 729 312 42.8
PHW 2 4869 1762 36.2
PHW 3 3160 1096 34.7
PHW 4   2036   719 35.3
PHW 5-6   1699   604 35.6
PHW 7 4439 1861 41.9
Total  16932 6354 37.5
OTW 1     933   271 29.0
OTW 2   4075 1053 25.8
OTW 3     984   285 29.0
OTW 4   2148   579 27.0
OTW 7 3273 1474 45.0
Total  11414 3663 32.1
Table 2.1. Numbers of animal bones per phase for the settlements Passewaaijse Hogeweg (PHW) and Oude Tielseweg (OTW). 
TNF=Total number of fragments per phase, NIF=Number of identified fragments per phase, %=% of identified fragments.
Phase  <25 % 25 % 50 % 75 % 100 %  % loose teeth
PHW 1  23.1 20.5 12.7 16.9 26.7  17.3
PHW 2  22.9 23.3 14.2 14.4 25.2  19.8
PHW 3  19.8 16.9 10.1 13.6 39.7  25.1
PHW 4  22.7 16.4 13.7 15.9 31.3  28.9
PHW 5-6  18.6 20.2 13.7 15.9 33.2  16.3
PHW 7  22.7 17.9 13.6 17.3 28.4  16.2
OTW 1  31.6 23.0 12.6 12.3 20.4  25.7
OTW 2  32.7 19.4   9.7 23.3 15.0  38.3
OTW 3  33.7 15.8 14.0 20.4 16.1  43.0
OTW 4  30.5 13.9 13.8 20.6 21.2  36.1
OTW 7  23.9 25.4   9.0 13.4 28.4  29.15
Table 2.2. Fragmentation of identified bones (cattle, sheep/goat, pig and horse) and the percentage of loose teeth. <25 % means 
that less than 25 % of the complete bone is present; 25 %: around a quarter of the bone is present; etc. 
5  The percentage of loose teeth has only been calculated 
for part of the material from phase 7 in Oude Tielseweg. 
Most of the bones dating to this phase were identified by 
another zooarchaeologist, using a fragmentation system 
that is incompatible with the one used here. 
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The percentage of loose teeth is a more useful indication of both the degree of fragmentation and the 
care with which animal bones were collected by archaeologists. The percentage of loose teeth is higher 
in the assemblage from Oude Tielseweg than in that from Passewaaijse Hogeweg. 
Special	deposits	and	associated	elements
Complete skeletons, partial skeletons and bone concentrations were found in both settlements. Counting 
all identified bones from a complete skeleton would result in an overrepresentation of this species. Not 
counting skeletons at all would ignore the presence of the animal altogether. In most cases, a skeleton or 
group of bones from one individual was counted as a single bone, and is represented in the tables in this 
study as one fragment. Animals that were buried complete have not been used for food. In the case of 
the special deposit category of “bone concentration” (see chapter 3) all bones were counted, because it is 
suspected that the meat from these animals was consumed. All the individual bones from bone concentra-
tions are represented in the tables in this study. Furthermore, bone concentrations typically consisted of 
unassociated or partially associated bones from more than one individual. Finally, the bone concentrations 
consisted mostly of cattle and horse bones, the dominant animals in the period to which the bone con-
centrations are dated. Therefore, counting all bones did not result in overrepresentation of minor species, 
which would be the case if all bones from, for example, dog skeletons had been counted separately. 
 . 1 .   r e s e a r c h  q u e s t i o n s
This chapter will address several research questions. First, we want to know on what the economy of the 
settlements in Tiel-Passewaaij is based. This means finding out what the inhabitants ate, and on what their 
livelihood depended. A second important question is whether the presence of the Roman army and the 
development of the Batavian capital in Nijmegen resulted in changes in the rural economy of settlements 
such as Passewaaijse Hogeweg. Can we find evidence for the production of a surplus, either for payment of 
taxes or for market? A question that is closely related to this is whether specialisation in livestock manage-
ment occurred.  The settlements may have aimed to raise certain species or age categories, or produced 
certain animal products. A third question is whether the two settlements developed in the same way. Passe-
waaijse Hogeweg and Oude Tielseweg are different in size. There may also have been differences in the 
local economies of the two settlements. Next, we want to find out how livestock was managed. Were the 
animals kept in or close to the settlement throughout the year, or were they grazing further away from the 
settlement? This would have implications for the amount of fodder needed, as animals kept in the settle-
ment would need feeding. A question closely related to this one is how the landscape was utilised. Finally, 
the detailed chronology of the settlements will allow us to look for changes through time. 
 .    d o m e s t i c  m a m m a l s :  c at t l e ,  s h e e p / g o at, 
 p i g  a n d  h o r s e
Every study is based on a number of assumptions; this one is no exception. A first basic assumption is that the 
ratios of animal bones found reflect the ratios of livestock present in the settlements in the past. Already, we 
have seen that an important part of our data is missing, because it was traded as surplus. There can be several 
reasons for changes in livestock management as we find them in archaeology. Some may have been reactions 
to changes in landscape or microclimate or other external, non-human factors. Others may reflect a change 
in ethnic composition of the community, for instance when people migrated and settled in an existing set-
tlement. Changes can also be a reaction to the imposition of taxes by the Roman state. The Iron Age phases 
in Tiel-Passewaaij will be used as a baseline against which to compare changes in the following period.

Below, the main results will be presented for each phase separately. This will not be done exhaustively. 
Due to restraints of space, this chapter will focus on those factors that will be of most importance to 
answer the research questions: changes in species distribution and changes in age distribution. Withers 
height will be discussed in 2.4.5. Other data from the animal bone analysis will be presented in appen-
dix A. The following paragraphs (2.2.2 to 2.2.7) focus on cattle, sheep/goat, horse and pig because it 
is believed that these are the species that were most important to the local economy. Other species are 
present in very small numbers and would not have had a significant influence on the economy. In almost 
all cases where the species of sheep/goat could be established, the bones are from sheep. 6 Only one frag-
ment was identified as goat, and a second one as possibly goat. Therefore, it is assumed that the majority 
of sheep/goat bones are from sheep. To improve readability, sheep/goat fragments will be referred to as 
sheep in the text. The near absence of goat is interesting and a recurring pattern in Roman sites in the 
Netherlands.7 The wild ancestors of the domestic goat were adapted to living in rocky, steep and above 
all, dry terrain. It is possible that in the Roman period, a type of goat suitable for the damp climate of the 
Netherlands had not yet been developed. Another reason for the small numbers of goat can perhaps be 
found in the importance of wool. When only a limited number of animals can be kept, preference may 
have been given to sheep because they were able to provide meat, milk and wool. Before we move on 
to the results from the animal bone analysis, it is necessary to discuss certain aspects of the interpretation 
of mortality profiles.
 .  . 1  i n t e r p r e tat i o n  o f  m o r ta l i t y  p r o f i l e s
Although it is relatively straightforward to produce mortality profiles, the interpretation of these profiles 
is problematic. Payne published models that show the sex and age structure of herds of sheep that are 
exploited for just one product: milk, wool or meat.8 In reality, most ancient economies exploited herds 
for several products simultaneously. Furthermore, efficiency was not always the dominant factor in decid-
ing when to kill animals. Social and ritual practice may have guided slaughter decisions as well. Despite 
this, the production models are a useful tool to help us in understanding ancient animal husbandry.  These 
models are mainly used for cattle and sheep or goat. Pigs are almost always exploited for meat and fat 
only, whereas in the case of horses, meat is rarely the main product. 
A herd of cattle or sheep that is managed mainly for the production of meat will show slaughter peaks 
in the age category when the animals reach their “optimum slaughter weight”.9 At this point in their 
lives, the rapid growth of the juvenile phase slows down and any gain in meat weight will not exceed 
the cost in fodder. This point occurs at the stage when the animal reaches early adulthood. Both males 
and females will be raised for meat, but females are more likely to be kept alive for longer, so they can 
provide new additions to the herd. It has been suggested that a strong representation of adult cows could 
indicate meat production, as cows are believed to reach their optimum slaughter weight at a younger age 
than bulls or steers.10 A sheep herd exploited for wool will be composed of adult animals and show little 
killing of young animals. Males are present in the same numbers or more as females, because the quality 
of wool from male sheep is better than that from females. The quality of wool declines with age, so most 
animals will be killed between 6 to 10 years.11
6  72 out of a total of 1619 sheep/goat bones from Passe-
waaijse Hogeweg are from sheep. For Oude Tielseweg, 
16 out of a total of 673 sheep/goat bones were identified 
as sheep. 
7  Lauwerier 1988, 131.
8  Payne 1973, 281-284.
9  Payne 1973, 281, 282 fig.1.
10  McCormick 1992, 204.
11  Payne 1973, 281, 284 fig. 3.
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Zooarchaeologists seem to agree on the production models for both meat and wool, but there has 
been some discussion on the production model for milk. Traditionally, the culling of infant animals was 
seen as an indicator of milk production.12 Cows and sheep only produce milk after they have given birth, 
and in primitive breeds only until the calf or lamb is weaned. Only a small number of the calves or lambs 
is needed to replace older females, so most of the calves and lambs, and especially the males, are surplus 
to requirements. Killing young animals also results in a larger supply of milk for people.13 However, this 
theory goes against the fact that primitive breeds of cattle and sheep only let down their milk in the 
presence of their young. Documentary evidence from early Christian Ireland shows both the dominance 
of dairying and the necessity of the presence of calves for milking.14 
So how should we interpret the mortality profiles from Tiel-Passewaaij, confronted with these con-
flicting theories? In the case of dairying, we can expect to find at least some young calves, representing 
natural mortalities. Because cows need to calf each year to produce milk, relatively more calves will be 
born than would be the case when all calves were reared for beef. Even when the presence of calves 
is needed for the cows’ milk to be exploited, the milk yield will diminish and finally stop between 6 
and 9 months after birth, so that is the age at which we can expect calves to be culled. Dairy may be 
the primary production aim, but the meat from the calves would still have been consumed. Although 
McCormick argues that a high incidence of young calves should be seen as proof against milking,15 I 
believe that all killing of calves below 12 months old should be interpreted as a probable indication of 
milk exploitation. This way, we avoid the discussion of whether Roman-period cows needed their calves 
to be present during milking. 
A complicating factor has already been mentioned above. Any study of a settlement trading a surplus 
of animals must realise that a major part of the evidence is missing. When mortality profiles are based 
only on the animal bones found in the settlement, we ignore the animals that were traded as a surplus. 
However, these are the only data available for which it is certain that they relate to the settlement. 
Age data from possible consumption sites is useful for a comparison and vital in developing a regional 
model of production and consumption, but the animals derive from a number of settlements that could 
theoretically have had different livestock management systems. Because the situation is so complex, it 
is important to consider the data from Passewaaijse Hogeweg before comparing it to that from possible 
consumption sites.
An additional source of information is formed by literary evidence. Roman sources describe the 
use of dairy products. However, it is clear that in the Mediterranean area, it was milk from sheep and 
goat and not cattle that was made into cheese.16 Cattle were mainly used as plough animals in Roman 
Italy.17 Roman sources mention that people in northwestern Europe, in contrast to the Mediterranean, 
consumed milk.18 
 .  .   p h a s e  1 :  l at e r  i r o n  a g e  (    - 1    b c )
Although the focus of this study is limited to the Roman period, it is important to have a basic under-
standing of animal husbandry in the preceding period in order to understand any changes or continu-
ity in livestock management in the early Roman period. If we want to find out how the arrival of the 
Romans changed animal husbandry, we need to understand the situation before the Roman period. 
12  Legge 1981, 170, 172, 180; Payne 1973, 281, 283 fig.2.
13  Legge 1992, 42.
14  McCormick 1992, 202; Lucas 1989, 4, 25.
15  McCormick 1992, 203.
16  McCormick 1992, 206-207; White 1970, 277.
17  MacKinnon 2004, 90.
18  Legge 1992, 29; Caesar, de Bello Gallico, 4,1; 6,22.
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Unfortunately, the number of animal bones from the Iron Age is small for both settlements. Layers dat-
ing to the Iron Age have been only partially excavated; no house plans were found dating to this period. 
Another problem is that the Iron Age habitation in Tiel-Passewaaij is not continuous; there is a hiatus 
between 175 and 60 BC. Nevertheless, we will take phase 1 as our starting point. 
species fragments % weight (g) %
cattle 153 49.8   5768 67.4
sheep/goat   91 29.6     998 11.7
pig 45 14.7 752   8.8
horse   18   5.9   1041 12.2
subtotal 307 100.0   8559               100.1
dog     4        66
red deer (Cervus elaphus) 1      201
beaver (Castor fiber)   1          3
medium mammal 137      545
large mammal 199    2571
mammal indet.  81      124
   
total 730  12069 
Table 2.3. Number, percentage and weight of animal bone fragments. Passewaaijse Hogeweg phase 1 (Iron Age, 450-175 BC).
The number of fragments for this phase is low, only 313 identified fragments for Passewaaijse Hogeweg 
and 271 for Oude Tielseweg. As a result of this low number, there is very little information available 
on the slaughter age of animals. This means that it will be hard to draw any conclusions on livestock 
management, apart from the ratios of animals present. The Middle/Late Iron Age livestock in both set-
tlements was dominated by cattle and sheep/goat, with smaller numbers of pig and horse (tables 2.3 and 
2.4). Cattle were the most abundant species in both settlements, followed by sheep (fig. 2.1a and 2.2a). 
The cattle-sheep ratio is somewhat different between the two sites, with sheep being relatively more 
numerous in Passewaaijse Hogeweg. The third species is pig in Passewaaijse Hogeweg and horse in Oude 
Tielseweg. This difference could point to a certain specialisation or division of tasks between the two 
settlements, assuming there were already close ties between the two communities. Alternatively, the dif-
ference could simply be a result of the small sample size. Another explanation is that animal bone ratios 
vary among different contexts.19 
Although the data on age for Passewaaijse Hogeweg are limited, it is possible to note some trends.20 
Age data based on tooth eruption and wear show that sheep were mostly killed at a relatively young age, 
although not in the first six months of life. More than half were killed between 6 and 12 months after 
birth (fig. 2.3). Very few sheep reached adulthood. In cattle, the preferred age of slaughter seems to have 
19  Maltby 1985, 41-43, 56.
20  For the methodology used for ageing and the problems 
associated with it see paragraph 1.6.4. 
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been during the third year of life (4-5 mandibles, n=10), although some cattle were killed (or died of 
natural causes) in each age category. Unlike sheep, some cattle were killed during the first months of life 
(2 mandibles). Over half of all pigs were killed at an age between 14 and 21 months old (4-5 mandibles, 
n=7); few survived to adulthood. 
The mortality profiles based on epiphyseal fusion show that sheep were killed mainly during the first 
two years of life; 63 % did not survive beyond the second year (table A15). Some cattle were killed in 
their first year, and more during the third year. Nearly half survived to adulthood (table A16). Epiphyseal 
fusion confirms that pigs were killed before reaching adulthood (table A18). The fusion data for sheep 
and cattle are different from the tooth wear data. This problem has already been pointed out in paragraph 
1.6.4. The tooth wear data are probably a better indication of the real mortality profiles. A humerus from 
a newborn pig proves that pigs were bred on site, as trade in newborn animals would be unlikely. An 
unfused horse acetabulum points to the presence of non-adult horses in Passewaaijse Hogeweg. 
Very little information on age is available for phase 1 in Oude Tielseweg. Three cattle mandibles are 
from individuals in O’Connor’s adult category, which could correlate with the slaughter peak in the third 
year found at Passewaaijse Hogeweg, but the animals could also have been older at time of death. Four 
out of five sheep mandibles are from young adults (2-4 years old). The fifth mandible is from a sheep 
between 6 and 12 months old. All horse bones and teeth are from adult individuals. No pig mandibles 
were available for ageing. 
Conclusions	on	livestock	management	in	phase	1
The evidence from the Iron Age phase points to a system where animals were raised for meat and milk. 
Cattle were killed at their optimum slaughter age, in their third year. At Passewaaijse Hogeweg, sheep 
were killed earlier, in the second half of their first year. Possible reasons for this will be discussed in the 
next paragraph, on phase 2. The diet of beef and lamb was supplemented by some pork. The presence of 
young calves at Passewaaijse Hogeweg suggests that cattle were also exploited for milk, which would have 
been made into different dairy products. Sheep’s milk formed another contribution to the diet. Sheep 
were more numerous in Passewaaijse Hogeweg, whereas Oude Tielseweg relied more on cattle. We will 
see that this trend continued in later phases. 
species fragments % weight (g) %
cattle 156 58.2 6446 68.6
sheep/goat 54 20.1 488   5.2
pig   24   9.0   406   4.3
horse   34 12.7 2054 21.9
subtotal 268 100.0 9394             100.0
dog  3      16
 
medium mammal 59    216
large mammal 369  3972 
mammal indet. 234    265
total 933  13863
Table 2.4. Number, percentage and weight of animal bone fragments. Oude Tielseweg phase 1 (Iron Age, 300-175 BC).
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Unfortunately, in the settlement Passewaaijse Hogeweg no distinction could be made between the 
habitation and the animal bones from the Late Iron Age (La Tène D2) and the earliest Roman period 
(first half of 1st century AD). Apparently, the arrival of the Roman army in the region did not result in 
immediate changes in habitation or building styles. We must assume that it also did not affect animal 
husbandry. 
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Fig. 2.1 a-f. Proportions of the four main animal species per phase in Passewaaijse Hogeweg, out of the total number of identi-
fied fragments for those four species.
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In Passewaaijse Hogeweg, cattle and sheep were present in similar numbers, with sheep as the most com-
monly occurring species (table 2.5, fig. 2.1b). Pig and horse both have percentages of less than 10 %. 
The livestock economy in this phase was based on cattle and sheep. Although cattle and sheep were the 
main sources of meat, one cow will produce a much larger amount of meat than one sheep. So while the 
numbers of cattle and sheep are similar, beef would have dominated the menu. The presence of chicken 
in this early-Roman phase is interesting. Chicken will be discussed in paragraph 2.3.1.
The age distribution of sheep based on tooth eruption and wear shows a very clear peak between 6 
and 12 months (fig. 2.4). More than half of all sheep were killed at this age. There is a complete absence 
of sheep younger than 6 months. In older age categories, 5-16 % were killed each year between 1 and 6 
years. Very few sheep reached an age greater than 6 years.  
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The age profile for sheep in Passewaaijse Hogeweg based on epiphyseal fusion differs from that based 
on the mandibles. Only 20 % were killed in the first year (table A19). A third of all sheep were killed 
in the first two years of life. For the mortality profile based on tooth wear, this percentage is 70 %. Two 
thirds of sheep survived to adulthood. 
In the mortality profile for cattle based on tooth eruption and wear, we can see a peak between 18 
and 30 months (fig. 2.5). Twenty-two percent of cattle were killed during this period. About a third of 
cattle reached adulthood, and 20 % reached old age. There is also evidence for the culling of juvenile 
cattle. Almost 20 % were killed during the first eight months of life. These young animals could represent 
natural deaths, but the percentage is very high for that to be a plausible explanation. It is more likely that 
these deaths reflect a deliberate strategy. 
In the mortality profile based on epiphyseal fusion, 32 % of cattle were killed during the first three 
years of life (table A20). 40 % was killed during the fourth year. Only 28 percent of cattle grew to adult-
hood or older (over three years).  
Half of all pigs at Passewaaijse Hogeweg were killed at an age between 14 and 21 months (n=20). 
There is no evidence for the killing of suckling pigs. Few or no pigs survived beyond two years of age. 
Epiphyseal fusion data support this view: most pigs were killed between one and 2.5 years (table A22). 
The ratios of domestic animals at Oude Tielseweg are very similar to those in Passewaaijse Hogeweg 
(table 2.6, fig. 2.2b). Sheep and cattle account for 80 % of all fragments, but the highest percentage in 
Oude Tielseweg is that of cattle. Percentages of pig and horse are both less than 10 %. Sheep mandibles 
show that sheep were killed at relatively young ages. More than half were killed during the first year of 
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Fig. 2.3. Age distribution of sheep, phase 1 Passewaaijse Hogeweg. Based on Grant’s Mandible Wear Stages and Payne’s age cat-
egories.
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life, whereas 38 % reached adulthood.21 An interesting point is that the peak of slaughter for sheep is 
between birth and 6 months, which is earlier than in Passewaaijse Hogeweg. Only six cattle mandibles 
were available for ageing; of these, half were killed between 8 and 30 months. 
Conclusions	on	livestock	management	in	phase	2
There seems to be a high degree of continuity between livestock management in the Middle and Late 
Iron Age (phase 1) and the early Roman period (phase 2). The main difference is the increase in the 
proportion of sheep, and the slightly younger slaughter age of cattle. 
When we find such a clear slaughter peak as we do for sheep in Passewaaijse Hogeweg in this phase, 
we can ask ourselves at what time of the year the young sheep were killed. We can assume that lambs 
were born in spring, probably March or April, when there would be less chance of frost, and the adult 
sheep could feed on new growth. Spring births are most likely for the Roman period.22 Spring births 
mean that lambs at Passewaaijse Hogeweg were killed between September and April. The mortality curve 
species fragments % weight (g) %
cattle 682 39.7 32278 58.6
sheep/goat 753 43.8  6624 12.0
pig   161   9.4   3405   6.2
horse   123   7.1 12731 23.1
subtotal 1719  100.0 55038 99.9
dog    28      519
domestic fowl    6        15
  
red deer (Cervus elaphus)  3      170
goose (Anser spec.)   1          7
crow (Corvus corone)  4          2
common snipe (Gallinago gallinago)     1          1
pike (Esox lucius) 3           -
medium mammal 1323    3386
large mammal 1321  15785
mammal indet. 457      650
bird indet. 6        11
fish indet. 1          -
total 4873  75584 
Table 2.5. Number, percentage and weight of animal bone fragments. Passewaaijse Hogeweg phase 2 (60 BC – AD 50).
21  O’Connor 1989, 161. Thirteen out of 24 sheep are killed 
in the juvenile and immature categories. Absolute ages 
are based on a comparative analysis of different meth-
ods for the Passewaaijse Hogeweg bones. See paragraph 
1.6.4. 
22  Legge 1985, 131-132; Legge 2000, 152-153.
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species fragments % weight (g) %
cattle 460 44.6 12818 58.1
sheep/goat 379 36.7 2781 12.6
pig   101   9.8   1122   5.1
horse  92  8.9 5328 24.2
subtotal 1032 100.0 22049             100.0
dog 21      128
medium mammal  697    1815
large mammal  873    8250
small mammal  6         4
mammal indet. 1446    1910
   
total 4075  34156
Table 2.6. Number, percentage and weight of animal bone fragments. Oude Tielseweg Phase 2 (AD 25-70).
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Fig. 2.4. Age distribution of sheep, phase 2 Passewaaijse Hogeweg. Based on Grant’s Mandible Wear Stages and Payne’s age cat-
egories.
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of sheep in phase 2 in Passewaaijse Hogeweg resembles that of medieval Asvan in Turkey, described in 
Payne’s classical study on the ageing of sheep and the interpretation of mortality profiles.23 This pattern 
was still found in Asvan at the time of Payne’s research, when sheep were kept for meat and milk.24 Payne 
suggests that surplus lambs will be killed at 6-9 months when milk is important and winter feed is scarce 
or expensive. When meat is more important and winter feeding presents no difficulty, sheep are killed at 
an age of 2-3 years.25 From this, we can conclude for Passewaaijse Hogeweg that the choice to kill lambs 
at an age where they have not yet reached their maximum weight could reflect a shortage of winter feed-
ing. The weaker individuals would have been culled from late autumn throughout the winter, to provide 
food and give the rest of the herd a better chance of survival. Males were probably selected over females 
for culling. Females would be needed to maintain the herd, whereas only a few males would be enough 
for breeding. The mortality profile for Passewaaijse Hogeweg is very similar to Payne’s model for milk 
production. Milk was clearly an important product of sheep in this period. 
The absence of neonatal to six-month-old sheep in Passewaaijse Hogeweg is interesting. This could 
mean that sheep were not bred locally, but this does not seem likely. One explanation for the absence of 
neonatal sheep bones is the feeding of stillborn lambs to dogs or pigs. However, the teeth from neonatal 
lambs should survive digestion but have not been found. A more plausible explanation for the absence of 
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Fig. 2.5. Age distribution of cattle, phase 2 Passewaaijse Hogeweg. Based on Grant’s Mandible Wear Stages and Halstead’s age 
categories.
23  Payne 1973, 300, fig. 15.
24  Payne 1973, 301.
25  Payne 1973, 282.
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neonatal mortality is that the sheep were not kept at the settlement during the lambing season, but were 
left to graze away from the settlement. Lambing would take place at the grazing grounds, and not at the 
settlements. It is possible that some form of shelter was provided for the sheep to protect the newborn 
lambs, or alternatively the type of sheep kept at Passewaaijse Hogeweg may have been hardy enough to 
cope by themselves. Sheep may have been brought closer to the settlement during the winter months, 
when they needed extra feeding. 
20 % of cattle in Passewaaijse Hogeweg were killed as young calves (younger than 8 months). It is 
possible that weak individuals or surplus males were killed at young ages for meat, although this would 
not be the most efficient way of producing meat. However, shortage of winter feed and the focus on milk 
could have resulted in this strategy. The peak between 18 and 30 months reflects killing of animals that 
are nearing their optimum slaughter weight. The killing of adult individuals could also have occurred for 
meat, although in their case the animals would already have been utilized for other products for several 
years. The old animals represent animals that were used for non-meat products such as milk, manure and 
labour, as well as individuals needed for reproduction. 
At Oude Tielseweg, the age distribution of sheep differs from that found in Passewaaijse Hogeweg. A 
peak is found in the first six months of life, a category which is absent at Passewaaijse Hogeweg. Sheep are 
also killed between 6 and 12 months, but not to the same extent as in Passewaaijse Hogeweg. The pres-
ence of young lambs suggests that in Oude Tielseweg, sheep were kept inside or close to the settlement 
throughout the year. Milk was an important, if not the most important product, of sheep, although meat 
and wool would undoubtedly have been used as well. Cattle were exploited for meat, labour, manure 
and possibly milk. 
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Phase 3 in Passewaaijse Hogeweg shows similar percentages of sheep and cattle as found in phase 2. Again, 
sheep and cattle make up around 80 % of all fragments (table 2.7, fig. 2.1c). The percentage of pig bones 
has fallen slightly, whereas the percentage of horse bones shows an increase. 
Archaeologically, phase 3 could be divided into two sub-phases: 3.1 (AD 40-100) and 3.2 (AD 100-
140). The problem with assigning the animal bones to sub-phases is that some of the material could only 
be dated as phase 3. This means that the sample sizes for phase 3.1 and 3.2 are small. However, some 
trends are visible in the data. For phase 3.1, the percentage of sheep bones is much higher than that of 
cattle bones (table 2.8, fig. 2.6). In phase 3.2, the percentage of sheep bones dropped, suggesting that 
high percentages of sheep were mainly a 1st-century phenomenon. The decline of sheep started in the 
early 2nd century and continued during the following phases. The percentage of horse bones started to 
increase slightly during phase 3.1 (from 7 % in phase 2 to 10 % in phase 3.1), and continued to do so in 
phase 3.2 (from 10 % in phase 3.1 to 17 % in phase 3.2). There is no significant change in the propor-
tion of pig bones. 
Mortality profiles will only be discussed for phase 3 as a whole; there are insufficient data available 
for each sub-phase. The mortality profile for sheep in phase 3 in Passewaaijse Hogeweg is very different 
from that for phase 2. In phase 3, we no longer find a peak at 6-12 months (fig. 2.7). Sheep were now 
killed in roughly equal numbers per year, from the age of six months to six years. A small peak is visible 
between three and four years. Very few sheep survived beyond six years. Compared to phase 2, many 
more sheep survived to adulthood. Epiphyseal fusion shows that 22 % of sheep were killed during the 
first year (table A23). Few or no animals were killed between 1 and 3.5 years. Three quarters of sheep 
survived to adulthood. Again, the epiphyseal data are different from the mandible data, although both 
data sets show the lack of a clear slaughter peak. 
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The mortality profile for cattle for phase 3 is not very different from that for phase 2. Again, we find 
a peak between 18 and 30 months (fig. 2.8). 30 % of cattle were killed in this age category. Fewer cattle 
were killed during the first eight months of life (3 %), but more between eight and eighteen months (18 
%). 43 % of all cattle survived to adulthood. In the mortality profile based on epiphyseal fusion, 25 % of 
cattle were killed during the first year of life (table A24). 75 % survived to adulthood (over three years). 
Two pig mandibles are from pigs killed in their first year, and two from pigs killed during their second 
year. Most of the nine available horse mandibles are from young horses. Six are from horses younger than 
2.5 years and one is from a horse between 2.5 and 3.5 years. One mandible is from an animal older than 
2 years, and one from a horse older than 3.5 years.26 The epiphyseal fusion data do not agree with the 
tooth eruption data. Only 12.5 % of horses were killed before the age of two years (table A25). 
species fragments % weight (g) %
cattle   415 39.1 20883 54.2
sheep/goat   448 42.2 4051 10.5
pig     70   6.6    873   2.3
horse   129 12.1 12686 33.0
subtotal 1062  100.0 38493             100.0
dog    22      634
domestic fowl       3          3   
stoat (Mustela erminea) 1          4
duck (Anas spec.)   5          6
crow (Corvus corone)  1          -
grey heron (Ardea cinerea)      1        11
crane (Grus grus)   1        12
sturgeon (Acipenser sturio)      1          -
common bream (Abramis brama)      1          -
 
medium mammal   473    1345
large mammal  860  10907
mammal indet.   726      926
bird indet. 5          5
fish indet.   1           -
   
total 3163  52345 
Table 2.7. Number, percentage and weight of animal bone fragments. Passewaaijse Hogeweg phase 3 (AD 40-150).
26  Silver 1969, 291, table C.
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Fig. 2.6. Proportions of the four main animal species for sub-phases 3.1 and 3.2 in Passewaaijse Hogeweg, out of the total number 
of identified fragments for those four species.
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Fig. 2.7. Age distribution of sheep, phase 3 Passewaaijse Hogeweg. Based on Grant’s Mandible Wear Stages and Payne’s age cat-
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species fragments % weight (g) %
phase 3.1: AD 40-100
cattle   92 24.7 4048 43.8
sheep/goat 225 60.5 1514 16.4
pig 18   4.8   196   2.1
horse  37   9.9 3480 37.7
total 372 99.9 9238             100.0
phase 3.2: AD 100-140
cattle 142 41.2   8731 56.0
sheep/goat 121 35.1     951   6.1
pig 25   7.2     226   1.5
horse   57 16.5   5671 36.4
total 345 100.0 15579              100.0
Table 2.8. Number, percentage and weight of animal bone fragments.  Passewaaijse Hogeweg phases 3.1 and 3.2.
species fragments % weight (g) %
cattle 148 53.0   5477 73.6
sheep/goat 79 28.3 613   8.2
pig  25 9.0    325   4.4
horse 27 9.7 1025 13.8
subtotal 279 100.0 7440             100.0
dog 5        59
otter (Lutra lutra) 1        12   
medium mammal 114      302
large mammal 312    2835
mammal indet. 273      388
   
total 984  11557
Table 2.9 Number, percentage and weight of animal bone fragments. Oude Tielseweg Phase 3 (AD 70-120).
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Phase 3 at Oude Tielseweg has a narrower time span than phase 3 at Passewaaijse Hogeweg. Unfortu-
nately, the sample size for this phase at Oude Tielseweg is small: only 285 identified fragments. During 
phase 3, the percentage of sheep in Oude Tielseweg dropped, whereas the percentage of cattle bones 
increased (table 2.9; fig. 2.2c). Percentages of pig and horse remained stable. 
Due to the small sample size, very little information on age is available for Oude Tielseweg phase 3. 
Two cattle mandibles are from animals with an age of 8 to 30 months and 18 to 30 months respectively. 
Four sheep mandibles are from sheep older than two years. Two of the four mandibles can be aged more 
accurately between 2 and 4 years. Epiphyseal fusion data suggest high survival into adulthood for both 
sheep and cattle. A single pig mandible is from an animal killed in the second year of life.
Conclusions	on	livestock	management	in	phase	3
Although the economy in phase 3 was still based on sheep and cattle, the exploitation of sheep changed 
when compared to phase 2. Instead of killing most animals between 6 and 12 months, sheep were now 
killed between birth and six years, in almost equal numbers for each year of life. Sheep were now mainly 
exploited for meat and wool. Milk lost the importance it had during the previous phase, but the 20 % 
mortality between 6 and 12 months does suggest that sheep milk was still considered a useful product. 
If production was exclusively focused on meat, we would expect to find a peak at 18-30 months.27 Ani-
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Fig. 2.8. Age distribution of cattle, phase 3 Passewaaijse Hogeweg. Based on Grant’s Mandible Wear Stages and Halstead’s age 
categories.
27  Payne 1973, 282.
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mals were clearly not all killed at the optimum age for slaughter, but rather when meat was needed or 
wanted. Survival to ages beyond the optimum slaughter age indicates that wool had become an important 
product. Of the sheep killed at 3-6 years old, several fleeces were harvested. The killing of sheep during 
the second, third and fourth year (in contrast to the peak in the first year in phase 2) suggests that winter 
feeding was not a problem during this period. Granaries in Passewaaijse Hogeweg found in this phase 
could have been used for storage of animal feed. 
Meat, milk, labour and manure were the most important products of cattle in this phase. Most cattle 
were killed between 8 and 30 months old. The calves killed in their first year suggest an exploitation of 
cows’ milk. Although the cattle killed between 18 and 30 months would not yet have reached their opti-
mum slaughter weight, they would have provided a large amount of meat. The older animals provided 
products such as manure and labour, and in the case of cows, calves. 
At Passewaaijse Hogeweg, what little information we have for horse seems to point to an overrepre-
sentation of young horses. Three quarters of the mandibles are from non-adult horses. 
The limited information for Oude Tielseweg supports the conclusions for Passewaaijse Hogeweg. 
Sheep were killed at a later age; instead of milk, meat and wool were the main products in this phase. 
Cattle were mainly raised for meat. The older animals supplied manure and traction. 
species fragments % weight (g) %
cattle 318 46.5 19897 49.0
sheep/goat 150 21.9   1343   3.3
pig   56   8.2     809   2.0
horse 160 23.4 18561 45.7
subtotal 684   100.0 40610             100.0
dog 16      259
domestic fowl  6        14
  
red deer (Cervus elaphus) 1        64
goose (Anser spec.) 8       19
duck (Anas spec.)  3         4
grey heron (Ardea cinerea)     1          1  
medium mammal 399    1136
large mammal 794  10298
mammal indet. 117      188
bird indet.  7          8
   
total 2036  52601 
Table 2.10. Number, percentage and weight of animal bone fragments. Passewaaijse Hogeweg phase 4 (AD 140-220).
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Phase 4 shows some strong changes in the livestock composition of Passewaaijse Hogeweg. The percent-
age of sheep dropped to 22 %, while the percentage of cattle bones rose slightly (table 2.10, fig. 2.1d). The 
percentage of horse bones rose further to 23 %. The percentage of pig bones remained less than 10 %. 
The total number of fragments is lower than that for the previous two phases. As a result, we have less 
information on ageing. The few data we have for sheep show little change to the mortality profile for 
phase 3. There is not one clear slaughter peak; instead, sheep were killed in equal numbers per year for 
the first four years of life (n=8). There are not enough data on epiphyseal fusion of sheep for this phase 
to draw conclusions on the exploitation of sheep. 
The exploitation of cattle shows a change from that in the previous phase. Whereas phase 3 showed a 
peak between 18 and 30 months, in phase 4 we find several peaks. The first one is found between 30 and 
36 months (22 %), and then more peaks occur in the different categories of fully-grown cattle. Nearly 
two thirds of cattle survived to adulthood. Epiphyseal fusion data show a similar mortality profile, with 
a third of cattle being killed in their third year, and nearly two thirds surviving to adulthood (3 years or 
older) (table A28). The number of cattle mandibles for phases 4 and 5-6 is low, but the mortality profiles 
for cattle are similar. Therefore, the results for these two phases are combined in one graph. An advantage 
is that some mandibles that could not be accurately dated to either phase 4 or 5-6 can now also be taken 
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Fig. 2.9. Age distribution of cattle, phases 4-6 Passewaaijse Hogeweg. Based on Grant’s Mandible Wear Stage and Halstead’s age 
categories.
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into account. The mortality profile shows a peak at the prime ages for beef (18-36 months) and an over-
representation of adult and older cattle (fig. 2.9).
Two pig mandibles are both from pigs killed before the age of two years. Two horse mandibles are 
from animals older than 3.5 years, while a third mandible is from a horse between 2 and 2.5 years old. 
Epiphyseal fusion data for horse show that a third of all horses were killed during or before their second 
year (table A29). Of the remaining two thirds almost all survived to adulthood. 
At Oude Tielseweg, the percentages for both cattle and horse bones increased slightly during this 
phase (table 2.11, fig. 2.2d). The percentage of sheep bones continued to drop. The relative number of 
pig bones remained the same. 
Apart from the youngest age category (0-8 months), cattle were killed in all age categories. Half were 
killed between 8 and 30 months, while the rest lived to an older age (n=8). Epiphyseal fusion shows a 
peak between 18 and 36 months (24 %), but more than two thirds of cattle survived to over 4 years. No 
sheep were killed before the age of two years. Five out of 8 mandibles could be aged between 2 and 4 
years. 
Conclusions	on	livestock	management	in	phase	4
The decline of sheep that started in phase 3.2 continued in this phase. Most sheep were killed during the 
first four years of life. Meat must have been the most important product. The decline in the proportion 
of sheep suggests that wool was a less important product in this phase. 
For cattle, the peak between 30 and 36 months represents cattle killed for meat, at the time when 
they had reached their optimum weight. Two thirds of cattle survived to adulthood. This suggests that the 
species fragments % weight (g) %
cattle    316 55.9 12883 59.6
sheep/goat  130 23.0     952   4.4
pig 45   8.0     548   2.5
horse 74 13.1   7217 33.4
  
subtotal   565  100.0 21600 99.9
dog   10      167
red deer (Cervus elaphus)       1        12
wild boar (Sus scrofa) 1        25
wild cat (Felis silvestris)  1          5
crow/rook (Corvus spec.) 1          1
   
medium mammal   225      683
large mammal  781    7245
mammal indet. 561      612
bird indet.   2          8
   
total 2148  30358
Table 2.11. Number, percentage and weight of animal bone fragments. Oude Tielseweg phase 4 (AD 120-170).
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products of living cattle were the most important. Although milk could have been taken from cows with 
calves, the lack of calves killed in their first year shows that milk was not an important product. However, 
milk could still have been produced if calves were not killed locally but sold outside the settlement. The 
calves could then have been sold either in the first year or raised until they had acquired more weight 
and thus more meat, at a few years old. However, zooarchaeological evidence from consumption sites 
does not show a high number of cattle in the first few years of life; instead, the mortality profiles are very 
similar to those for rural settlements, the supposed production sites.28 Manure and labour were probably 
the main products of cattle during this phase. Both products were of enormous importance to agriculture. 
The change in exploitation of cattle from meat in phases 2 and 3 to manure and labour in phase 4 is an 
indication of an intensification of agriculture. 
Horse became even more important in phase 4, especially in Passewaaijse Hogeweg. This settlement 
seems to have specialised in keeping and breeding horses. A third of all horses did not live beyond two 
years. These horses could represent natural deaths of young animals, or animals unfit for breeding or sell-
ing that were culled. 
species fragments % weight (g) %
cattle 234 41.1 27977 49.7
sheep/goat 66 11.6 955   1.7
pig   95 16.7  2373   4.2
horse 174 30.6 25036 44.4
subtotal 569  100.0 56341             100.0
dog 24      423
domestic fowl 1          1
  
roe deer (Capreolus capreolus)         1        26 
wild boar (Sus scrofa)  2        77   
wild cat (Felis silvestris) 1          4   
goose (Anser spec.)  2          4
duck (Anas spec.)  2          3
crow (Corvus corone)     1          1
raven (Corvus corax)   1          2
medium mammal     167      761
large mammal 785  12660
mammal indet. 137      341
bird indet. 6          7
   
total 1699  70651 
Table 2.12. Number, percentage and weight of animal bone fragments. Passewaaijse Hogeweg phase 5-6 (AD 210-270).
28  Lauwerier 1988, 134. See also paragraph 2.4.3.
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species fragments % weight (g) %
cattle 1120 77.4 48400 83.2
sheep/goat  31   2.1 242   0.4
pig   243 16.8  5173   8.9
horse     53   3.7   4387   7.5
subtotal 1447   100.0 58202           100.0
dog  5   129
red deer (Cervus elaphus)   17   842
wild boar (Sus scrofa)  4    381
otter (Lutra lutra) 1          5
medium mammal  79      176
large mammal 1510    5216
mammal indet. 210      273
   
total 3273  65224 
Table 2.14. Number, percentage and weight of animal bone fragments. Oude Tielseweg phase 7 (AD 270-350).
species fragments % weight (g) %
cattle 74 55.2   4736 79.8
sheep/goat  22 16.4     142     2.4
pig 29 21.6  781 13.2
horse 9 6.7 274   4.6
subtotal 134 99.9 5933             100.0
dog 1         4
red deer (Cervus elaphus) 1       38
otter (Lutra lutra)    1         5 
medium mammal  74      176
large mammal  180    1647
mammal indet. 210      273
   
total   601    8076 
Table 2.15. Number, percentage and weight of animal bone fragments. Oude Tielseweg phase 7 (AD 270-350), excluding bone 
concentration S618.
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In Oude Tielseweg, cattle were killed for meat at a younger age than in Passewaaijse Hogeweg: 8-30 
months instead of 30-36 months. More than half of all sheep were killed between 2 and 4 years. By that 
age, they would have reached their optimum slaughter weight and produced several fleeces. Meat and wool 
were the main products of sheep at Oude Tielseweg. Horse shows a slight increase, from 10 % in phase 3 to 
13 % in this phase. Although horses were not as important as they are in Passewaaijse Hogeweg in phase 4, 
the increase shows that Oude Tielseweg may have participated in horse breeding on a smaller scale. 
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In phase 5-6, sheep continued to drop in numbers and was the least numerous of the four main animal 
species (table 2.12, fig. 2.1e). The percentage of cattle bones shows a slight decline. The relative number 
of horse bones increased again, from 23 % in phase 4 to 31 % in this phase. The percentage of pig bones 
also shows a remarkable increase; the percentage has doubled from 8 to 17 %. 
Unfortunately, the amount of data on age is small, which means that any conclusions will be tenta-
tive. The mortality profile for cattle shows the absence of clear peaks. No cattle were killed during the 
first month of life. 56 % of cattle survived to adulthood. When we look at epiphyseal fusion data, 69 % 
of cattle survived to 3 years or older (table A32). Two sheep mandibles are from animals between 4 and 
6 years old. 
Pigs were mostly killed between 14 and 21 months old (4-5 mandibles, n=8). Epiphyseal fusion sup-
ports the finding that pigs were not killed until the second year (table A34). Three horse mandibles are 
from animals younger than 2.5 years. From the epiphyseal fusion data, we can see that about a third of 
horses were killed during the first two years of life (table A33). 
There is no habitation in Oude Tielseweg in this period. 
Conclusions	on	livestock	management	in	phase	5-6
The livestock economy of Passewaaijse Hogeweg was now firmly based on cattle and horse, with pig and 
sheep contributing to a lesser degree. Pig increased in proportion. Phase 5-6 shows a continuation of the 
trends in phase 4: cattle supplied manure and traction for agriculture, as well as meat. Sheep, although 
few in number, supplied additional meat and wool. 
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Phase 7 once again shows habitation in both settlements. The bone sample from Oude Tielseweg consists 
mainly of fragments from one feature. In Passewaaijse Hogeweg, the proportion of sheep continued to 
decline (table 2.13, fig. 2.1f). The percentage of horse bones shows a slight decrease, but is still high. The 
percentage of pig bones increased to 22 %. Cattle remained the most numerous species. 
The mortality profile for cattle shows peaks between 8 and 18 months and 18 and 30 months. More 
than a quarter of cattle reached old age. Epiphyseal fusion does not show these same peaks. 32 % of cattle 
were killed in the first year (table A38). A quarter of all cattle were killed between 1 and 4 years old.  
Pigs were mainly killed between 14 and 21 months and between 21 and 27 months. 82 % were killed 
in these two age categories (n=25). Epiphyseal fusion data do not show such a clear peak. Nearly 60 % 
were killed between 1 and 3.5 years (table A40). Just over a third of pigs lived to adulthood. 
Two thirds (n=21) of horse mandibles are from animals younger than 2.5 years. When we look at 
epiphyseal fusion, we see that some horses were killed during the first and second year, but nearly three 
quarters reached adulthood. Sheep were killed in all age categories, apart from the first six months of 
life.
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In Oude Tielseweg, cattle accounted for three quarters of all animal bones (table 2.14, fig. 2.2e). The only 
other species of any significance is pig, with a percentage of 17 %. However, the problem with this phase in 
Oude Tielseweg is that most of the animal bones were found in one context. This context, the upper fill of 
a well, seems to represent a single occasion where a number of cattle and pigs were slaughtered and at least 
partly consumed. As such, it is similar to the special animal deposit category of bone concentrations, which 
will be discussed in chapter 3. The relative proportions of animals in this context may not be representa-
tive for the whole phase. When this context is not included in the assemblage for phase 7, the proportions 
of cattle and pig are comparable to those in Passewaaijse Hogeweg (table 2.15). Compared to Passewaaijse 
Hogeweg, more sheep bones were found in Oude Tielseweg and fewer horse bones. 
Half of the 8 cattle mandibles are from animals killed either between 18 and 30 months or as young 
adults, whereas the other half are from adult cattle. Epiphyseal fusion shows that most cattle survived to 
adulthood (78 %). 
Conclusions	on	livestock	management	in	phase	7
Cattle were still the most numerous species in Passewaaijse Hogeweg, followed by horse and pig in rough-
ly equal numbers. Sheep no longer had a significant role in the economy. Cattle were killed between 8 
and 30 months for their meat. The relatively large number of cattle that reached old age could have been 
used as breeding stock or for traction. Manure would have been another important product. Pigs were 
killed for meat in their second year. In Oude Tielseweg, cattle and pig account for 94 % of all bone frag-
ments. The small assemblage from Oude Tielseweg that does not come from the large bone concentration 
shows percentages of cattle and pig similar to those in Passewaaijse Hogeweg. The difference lies in the 
percentages of horse and sheep. 
Age
Number of cattle Phase 7   n=29
1-8 m 8-18 m 18-30 m 30-36 m young adult adult old adult senile0-1 m
0
1
2
3
4
5
6
7
8
9
2.10
Fig. 2.10. Age distribution of cattle, phase 7 Passewaaijse Hogeweg. Based on Grant’s Mandible Wear Stages and Halstead’s age 
categories.
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The late Roman occupation in Nijmegen shows a similar bone spectrum as Passewaaijse Hogeweg: 
high percentages of cattle and horse, followed by pig. Sheep is represented by a low percentage of 
bones.29 
species fragments % weight (g) %
cattle 851 47.1 84128 53.3
sheep/goat 111 6.1 1281   0.8
pig 399 22.1 13504   8.5
horse 446 24.7  59020 37.4
subtotal 1807 100.0 157933                            100.0
dog 16        291
domestic fowl  4            6
  
red deer (Cervus elaphus) 12      1388
wild boar (Sus scrofa) 7        406
beaver (Castor fiber) 2          18
brown bear (Ursus arctos) 1            4
goose (Anser spec.) 2            3
crow (Corvus corone) 2  2
magpie (Pica pica)       3            3
white-tailed eagle (Haliaeetus albicilla) 3          23
cinereous vulture (Aegypius monachus) 2          14
common bream (Abramis brama)     19            -
houting (Coregonus oxyrhynchus)       1            -
pike (Esox lucius)   128            -
perch (Perca fluviatilis)   18            -
wels catfish (Silurus glanis)       2            -
cyprinidae 16            -
salmonidae  1            -
small mammal  1            1
medium mammal 349      1857
large mammal 1841    31473
mammal indet.  379        684
bird indet.   8          10
fish indet. 434            -
   
total 5058  194116 
Table 2.13. Number, percentage and weight of animal bone fragments. Passewaaijse Hogeweg phase 7 (AD 270-350).
29  Lauwerier 1988, 65.
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So far, we have focused only on the four main domestic species: sheep/goat, cattle, pig and horse. Two 
more domestic species were found in Tiel-Passewaaij: dog and domestic fowl. In this paragraph, these 
two species and their part in the local economy will be discussed briefly. 
Chicken
No chicken bones were found in Oude Tielseweg. Although this could be partly due to excavation 
methods, it is unlikely that chicken would be completely overlooked by analysing only hand-collected 
material if it was present in a significant quantity.30 In Passewaaijse Hogeweg, chicken was found in all 
phases except phase 1, the Iron Age phase. This is not surprising, since chicken was introduced in north-
western Europe by the Romans. The earliest finds of chicken in the Netherlands date to the beginning 
of the first century AD.31 Chicken is more common in military sites than in rural settlements. Large 
numbers of chicken were found in the early Roman castellum Velsen I.32 They were raised inside the 
army camp and used for food, and the males possibly as fighting cocks.33 In the late 1st-century legionary 
camp in Nijmegen, 5 % of all identified fragments were chicken bones.34 
The earliest chicken bones in Passewaaijse Hogeweg date to between 15 BC and AD 40. In Passe-
waaijse Hogeweg, the percentage of chicken fragments is low in all phases: less than one percent. Chicken 
is found in such small quantities that it could not have formed a substantial part of the diet. In chapter 
4, it will be suggested that in Passewaaijse Hogeweg, chickens were reserved for funerary ritual, and not 
consumed as everyday food. Chicken was found in the cemetery in much larger frequencies than in the 
settlements. Chicken played only a marginal role in the local economy, but was important in a symbolic 
way. However, it is important to remember that even food consumed as part of a ceremonial or ritual 
meal would have provided nourishment. 
Dog
In all phases, dog accounts for a small percentage of the total number of fragments. This percentage var-
ies from 0.3 to 4.0, but usually lies between 1 and 2 %. Although the number of dogs was small, they 
still contributed to the economy by fulfilling important tasks. Dogs may have been used for herding or 
guarding livestock, hunting, and guarding houses or farmyards. Three different size categories of dog can 
be distinguished in Tiel-Passewaaij: small dogs with a withers height of circa 30 cm, medium-sized dogs 
with a withers height of 56-64 cm, and large dogs with a withers height of more than 70 cm (table 
A11). The medium-sized dogs were most common in Tiel-Passewaaij, with a total of eight. Two small 
dogs were found and one large dog, with a withers height of 74 cm. Most of the dog bones for which 
withers height could be calculated date to phases 3-6. The two individuals from phases 2 and 7 are both 
medium-sized dogs.
In phases 2 and 3 in both settlements, cut marks were found on dog bones. There are no indications 
that dogs were ever eaten in this region; the cut marks probably result from skinning. The absence of cut 
marks in later phases could be coincidence as a result of the small total number of dog bones. However, 
it could also indicate a change in the perception of dogs over time. Chapter 3 will show that dog burials 
are relatively more common from phase 4 onwards. 
30  See paragraph 1.5 for excavation methods.
31  Velsen I: AD 15-30, Prummel 1987, 183.
32  Prummel 1987, 185. 
33  Prummel 1987, 186.
34  Lauwerier 1988, 142.
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Although higher percentages of dog were seen as correlating with a high sheep percentage for some 
phases in Oude Tielseweg, the differences are not significant.35 In Passewaaijse Hogeweg, no such cor-
relation could be found. Although the percentage of dog fragments rose when the percentage of sheep 
increased (phase 2-3), it continued to rise when sheep numbers declined (phase 4-6). The percentage 
of dog bones was lowest in both Oude Tielseweg and Passewaaijse Hogeweg in phase 7, just when the 
percentage of wild animals was highest. This also rules out a correlation between dogs and wild animals. 
Sheep herding and hunting may not have been the main tasks of dogs. 
 .  .   t h e  c o n t r i b u t i o n  o f  w i l d  a n i m a l s  t o  t h e  e c o n o m y
Wild	animals	in	Tiel-Passewaaij
Apart from the domestic species, we also find remains of wild animals in Tiel-Passewaaij (table 2.16). 
Among the wild animals, we can distinguish mammals, birds and fish. The fish remains from Passewaaijse 
Hogeweg have been identified by Bob Beerenhout. Sieved samples, which would have been most likely 
to contain fish remains, were not included in the selection of animal bones from Oude Tielseweg that 
was analysed. The problem with the fish remains from Passewaaijse Hogeweg is that the sample is not 
representative. Many of the fish remains were found in one cluster of pits, dating to phase 7. Only a few 
fragments were dated to other periods: 4 fragments to phase 2 and 3 to phase 3.  The absence of fish in 
Fig. 2.11. A large pike. Remains from similar-sized pikes were found in Passewaaijse Hogeweg. Photo R. Gulin.
35  Verhelst 2001, 50-51.
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the other phases does not mean that fish was not being utilized, but only that no features suitable for siev-
ing were found dating to those phases. Despite these limitations however, we can at least say something 
about the types of fish caught during the Late Roman period. 
Two of the fish species are only found in rivers during the spawning season: sturgeon in late summer 
and houting in autumn.36 All species prefer slow flowing or stagnant water, which means they were not 
caught in the main river stream but in smaller side channels or pools. Pike is found in much larger num-
bers than the other species, although this is partly due to the presence of loose teeth. Many of the pike 
remains are from very large individuals (fig. 2.11). A pike of this size would have provided food for several 
people. Although no cut marks were found on the fish bones, the presence of two charred fish fragments 
and the overrepresentation of large animals indicate that the fish bones are food refuse.37 
In all phases, the percentage of wild animals is small. Nevertheless, this percentage shows some fluc-
tuations and is worth a closer look. In Passewaaijse Hogeweg, the percentage of wild animal bones is 
stable in phases 1 to 3 (fig. 2.12). In phase 4, it shows an increase. This increased percentage remains stable 
during the later phases. In Oude Tielseweg, no wild animal bones were found in phases 1 and 2. Phase 
4 has a higher percentage than phase 3, but both are smaller percentages than are found at Passewaaijse 
Hogeweg. In phase 7, the percentage has increased and is now only slightly lower than that for Passe-
waaijse Hogeweg. 
The presence of two black vulture fragments in phase 7 is interesting (fig. 2.13). Nowadays, this bird is 
a very rare visitor to the Netherlands. The closest location where black vultures breed is in the Mediter-
Phase
% of NIF
2 3 4 5-6 71
        Passewaaijse Hogeweg Oude Tielseweg
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.12
Fig. 2.12. Proportions of wild animals in Tiel-Passewaaij, out of the total number of identified fragments. 
36  Beerenhout 2003, 1. 37  Beerenhout 2003, 3.
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species PHW phase TNF OTW phase TNF
mammals
red deer 1, 2, 3-4, 4, 4-6, 4-7, 7 21 (incl. 7 antler) 4, 7 18 (incl. 3 antler)
roe deer 5-6   1 -  
wild boar 4-6, 5-6, 7 11 4, 7 5
wild cat38 5-6   1 4   1
stoat 3   1 -
brown bear 7   1 - 
otter -   - 3, 7   2
beaver 1, 7   3 -
hare 3-4   1 -  
subtotal  40  26
birds
goose 2, 2-3, 3-6, 4, 4-6, 5-6, 7 21 -
duck 2-3, 3, 4, 5-6 10 -
swan 3-6  1 -
crow 2, 3, 5-6, 7   8 4 1
raven 5-6   1 -
magpie 7   3 -
common snipe 2   1 -
water rail 3-4   1 -
grey heron 3, 4   2 -
crane 3   1 -
white-tailed eagle 7   3 -
black vulture 7   2 -
subtotal  54  1
fish
pike 2, 7 131 -
sturgeon 3   1 -
common bream 3, 7   20 -
houting 7     1 -
perch 7   18 -
wels catfish 7     2 -
cyprinidae 7   16 -
salmonidae 7     1 -
total  190   
Table 2.16. Wild mammals, birds and fish in Tiel-Passewaaij.
38  It is possible that the two feline bone fragments are 
from domestic cat instead of wild cat. Domestic cat was 
introduced in the Netherlands in the Roman period. 
The small number of fragments (2 fragments compared 
to 155 fragments of dog) is seen as an indication that the 
cat fragments are more likely to be from wild cats. 
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Fig. 2.13b. Carmen, the black vulture that visited the Netherlands in 2005. Photo Martijn de Jonge.
Fig. 2.13a. Tarsometarsus from a black vulture, found in Passewaaijse Hogeweg.
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ranean region, in France and Spain. The preferred habitat of the bird, the scarcity of archaeological finds 
and historical data suggests that it has always been rare in the Netherlands. Only one other archaeologi-
cal find is known from the Netherlands: a beak from Roman Valkenburg.39 Since 1800, black vultures 
have been seen in the Netherlands only three times: in 1948, 2000 and 2005.40 The most recent visitor 
survived in the Netherlands for several months. This bird, a female named Carmen, was released from a 
rehabilitation centre in France in February; she reached the Netherlands in March. Unfortunately, she 
was hit by a train in August. The bird survived for five months in the Oostvaardersplassen, one of the few 
places in the Netherlands where carcasses of large animals (red deer) can be found. Black vultures are 
the largest birds in the Old World, with a wing span of 2.5-3 metres. It must have been a very impres-
sive sight to the inhabitants of Tiel-Passewaaij. The bird may have been killed out of a fear that it would 
prey on lambs. The two fragments, a radius and a tarsometatarsus, were found in different features, but 
close together and dating to the same period: phase 7. Considering how rarely black vultures visit the 
Netherlands, we can assume the bones are from the same individual. 
It has been suggested that a higher percentage of wild animals in bone samples could reflect a higher 
population of wild animals in the area.41 The higher percentage of wild animal bones in the Late Roman 
period would then be an indirect result of a decline in the human population. Fewer people would mean 
a less intensive use of the landscape, resulting in larger populations of wild animals. This explanation is 
too simple and does not account for human choices. It can also be claimed that an increase in hunting 
was necessitated by a bad agricultural year, or that it reflects a change in ideology. 
Zvelebil distinguishes three different uses of wild resources in farming societies.42 First, wild animals 
can be used as a buffer against bad harvests. Second, hunting can fulfill various social functions, mostly 
related to gender relations or an elite lifestyle. Wild animal symbolism is included in this type of hunting. 
Fig. 2.14. Beaver humerus with cut marks, Passewaaijse Hogeweg.
39  Verhagen 1991. 
40  Van den Berg/Bosman 2001, 100.
41  Lauwerier 1988, 144.
42  Zvelebil 1992, 8-9.
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Finally, hunting can provide items of trade such as fur, hides and fat. The first and last types of hunting 
are similar, as both can be regarded as hunting for economic reasons. The next paragraphs will discuss the 
possible reasons for hunting in Tiel-Passewaaij, and the information that wild animals can provide for a 
reconstruction of the local landscape. 
Economic	role	of	wild	animals
A first economic use of wild animals is as food. Not all animals are necessarily perceived as food; this 
depends on social classifications.43 From the small numbers of wild animals we can conclude that wild 
animals could not have contributed substantially to the daily diet in Tiel-Passewaaij. However, some if not 
all wild animals that were caught were eaten. This is suggested by the presence of butchery marks and 
the fragmented state of the wild animal bones. Butchery marks are present on two red deer fragments 
(mandibula and scapula) and a beaver humerus (fig. 2.14). Butchery marks are present on only one bird 
bone: a goose scapula from phase 5-6. The small number of wild birds and their small size mean that 
they were never an important source of food. Wild birds are normally not an important source of food 
in farming communities.44 
Besides meat, wild animals are a source of products that are not supplied by domestic livestock, such 
as antler and fur. Bones from large birds can be made into flutes or tools, and their feathers are often 
useful as well. Feathers serve a practical purpose as insulation and as part of arrows, but are also used for 
decoration and display.45 Animals possibly hunted for their fur in Tiel-Passewaaij are wild cat, stoat, otter, 
beaver, hare and brown bear. Red deer were not necessarily hunted for their antler; at the right time of 
Fig. 2.15. Perforated canine from a wild boar, Passewaaijse Hogeweg.
43  Hamilakis 2003, 239; Tambiah 1969, 433, 440.
44  Serjeantson 1997, 256.
45  Serjeantson 1997, 257.
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year, in late winter, shed antlers can be collected. That this was done in Tiel-Passewaaij is shown by two 
fragments of antler that were shed. Antler formed an important material for the production of tools and 
objects. 
There is a third practical or economic reason to hunt animals in the direct surroundings of a settle-
ment. Some mammals, such as deer and wild boar, form a threat to growing crops. Grazing mammals 
(and birds such as geese) are in direct competition for food with livestock. By hunting wild animals, the 
harvest and pasture are protected. Whether wild animals were hunted for this reason in Tiel-Passewaaij 
is impossible to prove. 
Symbolic	role	of	wild	animals
Apart from the economic role of wild animals, they could also play a symbolic role. Hunting wild animals 
would not only have provided valuable raw materials and an additional food source, but also had vari-
ous cognitive associations. Wild animals often represented the wilderness, marginality, the unfamiliar, as 
opposed to the domestic realm, the familiar.46 Wild animals probably featured in local myths and stories. 
Ethnographic evidence shows that birds often have a symbolic role in society.47 Hunting wild animals 
can be associated with masculinity and warriorship.48 Hunters use their skill to kill wild and sometimes 
dangerous animals.49 Hamilakis described how hunting can be an elite practice used to generate power.50 
In medieval Europe, for instance,serving wild birds at feasts demonstrated the status of the host.51
Zvelebil suggested that the social and ideological role of wild animals is apparent in representations 
of animals on objects or in unusual patterning of bones indicating ritual treatment.52 Wild animals clearly 
had a symbolic significance to the people in Tiel-Passewaaij. This is demonstrated by their incorporation 
in special animal deposits,53 and by the find of a perforated wild boar tusk used as a pendant (fig. 2.15). 
Images of wild animals on objects are rare, but include a wild boar on a bronze key. Amulets made of 
antler have been found mainly in military contexts, but one find from Wijk bij Duurstede indicates that 
they can be found in rural settlements as well.54 They were supposed to protect against the evil eye. This 
protection was often ensured by the image of a phallus or vulva.55 However, the fact that not all amulets 
have images indicates that the antler itself offered protection as well. Nicolay described amulets as being 
part of military horse gear.56 Two types can be distinguished: the first type consists of the base of a red 
deer antler, while the second type is a lunula shape formed by two wild boar canines. Both amulets were 
probably worn on the breast of the horse. The perforated wild boar tusk from Passewaaijse Hogeweg may 
have been used in a similar fashion.
There are two species of bird I would like to discuss briefly here. First, the white-tailed eagle is regu-
larly found in excavations. Eagle feathers may have been useful, but symbolism could also have played a 
part in hunting such a large, powerful bird of prey. The black vulture would probably have been hunted 
for the same reasons. The second bird is not strictly a species, but constitutes all the black birds of the 
crow family: crow, rook, raven and jackdaw. Crow bones were found in four phases in Passewaaijse 
Hogeweg and in one phase in Oude Tielseweg. Although the total number of fragments is low (9), it is 
high compared to numbers of other bird species (except geese and ducks). One bone of raven was found 
in Passewaaijse Hogeweg as well. Crow and jackdaw were also found at the temple site of Empel.57 In a 
discussion of the animal bones from this temple, Seijnen referred to other finds of crow bones in cult sites, 
46  Hamilakis 2003, 4.
47  Serjeantson 1997, 257.
48  Hamilakis 2003, 4.
49  Hamilakis 2003, 4, 10.
50  Hamilakis 2003.
51  Serjeantson 1997, 256. 
52  Zvelebil 1992, 10.
53  Special animal deposits will be discussed extensively in 
chapter 3.
54  Hottentot/Van Lith 1990, 194-205.
55  Hottentot/Van Lith 1990, 187, 191.
56  Nicolay 2005, 62-63.
57  Seijnen 1994, 164.
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and suggested that crows may have played a role in rituals.58 This idea is confirmed by the find of a crow 
skeleton in a special animal deposit in Passewaaijse Hogeweg.59 Other finds of black birds belonging to 
the crow family include a crow from Kesteren-De Woerd, a raven from Vlaardingen-Hoogstad 6.36 and 
a jackdaw from Castricum-Oosterbuurt.60 An alternative explanation is that members of the crow family 
occur regularly in excavations because they are commensals, i.e. they live in close proximity to humans. 
However, so do many other bird species (sparrow, starling) which are not found frequently, although this 
could be related to their smaller body size. While geese and ducks are also found frequently, and in larger 
numbers, they were probably hunted for food and down. 
Landscape
Wild animals can help us get an idea of the local landscape. However, we must beware of the effect of 
trade. In the absence of a local population of deer, for instance, antler could have been traded over long 
distances. It is important to realise that the wild animals found in Tiel-Passewaaij are not a direct reflec-
tion of the relative abundance of different species in the area. Some species may have been preferentially 
hunted, for different reasons. Some species may even have been illegal to hunt. 
What can the wild animals found in Tiel-Passewaaij tell us about the landscape? First, that not all of 
the local landscape was cultivated. There must have been enough suitable uncultivated land in which 
large mammals lived. It has been assumed that the Eastern Dutch River Area was densely occupied, with 
all available land cultivated or used as pasture. Even then, wild animals would have found a suitable habitat 
in the marshy areas of the river landscape. The low-lying flood basins were covered in grassland and river 
forest. This kind of habitat will support red deer, roe deer, wild boar and wild cat. Stoats will live in almost 
any type of habitat. Hares can live on cultivated farmland. The presence of otter and beaver, as well as the 
bird species found in Tiel-Passewaaij, remind us of the importance of water in this river landscape. Goose, 
duck, swan, common snipe, water rail, grey heron and white-tailed eagle are all dependent on wetlands 
or open water. The single fragment of brown bear cannot be taken as an indicator of the local landscape. 
The fragment, a tooth, could have reached Tiel-Passewaaij as part of a pelt, since the skull and claws are 
often left attached to a pelt. Archaeological bear finds from the Roman period in the Netherlands are 
limited to a find from Valkenburg.61 
Conclusion
The landscape of the Eastern Dutch River Area was intensively used by humans; this does not exclude 
that wild animals lived there as well. They would have found a place to live in the wooded areas on the 
river banks, the extensive reed beds and the grassy flood plains. The small numbers of wild animals found 
in Tiel-Passewaaij suggest that their contribution to the local economy must have been marginal. A low 
contribution of wild animals to the economy is typical for almost all rural settlements in the Roman 
period. Meat of wild animals was consumed, perhaps at special occasions or on special days, but never 
in large quantities. Antler was used to make artefacts. Although the contribution of wild animals to the 
diet and the local economy may have been negligible, this does not mean that wild animals were not 
important to the inhabitants of the two settlements. The symbolism of hunting and wild animals was 
important.  That wild animals did indeed have a symbolic function can be seen from their presence in 
special animal deposits (chapter 3). 
58  Seijnen 1994, 165.
59  Special Deposit 2, see 3.3.7.
60  Zeiler 2001, 268, table 9.6; Van Dijk/Robbers/De Rid-
der 2003, 8, table 2; Lauwerier/Laarman 1999, 231, table 
8.7.
61  Verhagen 1990.
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 .    p r o d u c t i o n  o f  a  s u r p l u s ?  i n t e r a c t i o n  w i t h 
u r b a n  a n d  m i l i ta r y  m a r k e t s  a n d  t h e  r o m a n 
a d m i n i s t r at i o n
Several factors should be considered when reconstructing the rural economy of a community such as 
that of Tiel-Passewaaij. The rural economy is determined by the size of the local population, the available 
technology and the landscape. External factors such as taxation or the availability of markets can provide 
a stimulus to produce a surplus. Cultural factors can play a role as well, explaining what seem to be non-
rational decisions in animal husbandry. Examples of this are keeping alive surplus animals because they 
provide status and avoiding the consumption of certain types of meat. 
Despite the fluctuations of the population of Tiel-Passewaaij, population size is not considered in 
interpreting the results from the animal bone analysis. The first reason for this is that the animal bones 
do not provide absolute data. Unlike the number of excavated house plans which can be assumed to be 
representative of the actual number of houses inhabited during a certain phase, the number of animal 
bones per phase is determined by refuse disposal practices and taphonomical processes. It does not reflect 
the actual number of animals slaughtered in a particular phase. Therefore, it is impossible to interpret a 
smaller number of animal bones in phase 3 compared to phase 2, for instance, as a decrease in the number 
of animals kept in Tiel-Passewaaij during that phase. A second reason is that the assumption is made that 
the population size did not exceed the maximum that can be supported by the local landscape. A further 
assumption is that for every phase, the local population needed to be fed first before a surplus can be 
produced. More people represented more mouths to feed, but also more labour to grow crops and tend to 
livestock. The relatively small changes in population size found in Tiel-Passewaaij may not have affected 
the agricultural economy to any large extent. 
The most important technological change during the Roman period is that the size of cattle and 
horses increased. This size increase was a result of breeding larger, imported animals with the smaller, 
local stock. The stimulus behind the change to start breeding larger animals may have been provided by 
the Roman authorities. Paragraph 2.4.5 discusses the evidence for an increase in size of cattle and horses 
in Tiel-Passewaaij. 
The local landscape obviously had an influence on the agricultural economy. All four common 
domestic species were found in Tiel-Passewaaij, which proves that they could all be raised successfully 
in this landscape. The flood basins provided plentiful grazing grounds for livestock, especially horses. If 
it were not for the need to collect manure for arable agriculture, cattle may have been kept in the flood 
basins year round. The continuity of the byre house during the Roman period leads to the conclusion 
that cattle were stabled for part of the day or part of the year. High or low percentages of pig have been 
related with the presence or absence of woodland suitable for mast feeding.62 This type of deciduous 
woodland, containing oak and beech, was rare in the Eastern Dutch River Area. The absence of wood-
land where pigs could feed only put constraints on large-scale pig keeping. Small numbers of pigs could 
be kept in the settlements and fed with, amongst others, agricultural waste products. The landscape put 
more limitations on the types of crops that could be grown. Barley, emmer wheat, oats and rye were 
more suitable crops for the Eastern Dutch River Area than bread wheat and spelt wheat.63 The limited 
area suitable for arable agriculture, in combination with the number of people available for labour, put 
restraints on the amount of produce.  
Chapter 1 briefly outlined the main external factors that influenced the rural economy of Tiel-
Passewaaij: taxation, the Roman army and markets. While the Batavians were probably exempt from 
taxation until the Batavian revolt in AD 69, they had to pay taxes for the rest of the Roman period. To 
62  Kooistra 1996, 124; Lauwerier 1988, 127. 63  Kooistra 1996, 120.
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distinguish between the production of a surplus for a market and production for taxation is very dif-
ficult. In the case of Tiel-Passewaaij, both factors influenced the rural economy from AD 69 onwards. 
Early imports of pottery indicate that surplus goods were already traded in the first half of the 1st 
century AD. 
 .  . 1  l at e r  i r o n  a g e  a n d  e a r ly  r o m a n  p e r i o d
The economy in this period is not far from a subsistence economy, with grain and animal products 
being produced mainly for consumption within the settlement. Some goods were produced as a sur-
plus. Exchange networks existed between different settlements and different tribes, often covering large 
distances. Cattle, with their cultural and practical values, played an important role in exchange systems 
and could also be the subject of raids.64 Cattle and sheep formed the basis of the livestock economy in 
Tiel-Passewaaij. Meat was produced by sheep, cattle and pigs. Milk from cows and sheep was taken and 
made into cheese. Wool was taken from the older sheep and spun locally. Cattle were kept inside the 
house for at least part of the year. During this time, manure could have easily been collected to fertilise 
the arable fields. There is a high degree of continuity in livestock management between the Iron Age 
and the early Roman period. 
Considering that during phase 2 a large number of soldiers were first stationed along the Rhine, at 
least some of the food they needed must have been produced locally. However, the mortality profiles for 
both sheep and cattle are very similar to the Iron Age profiles, indicating that no specialised production 
of animals for meat took place. This does not mean that surplus animals were not sold to or taken by the 
army as taxes, only that this did not affect local animal husbandry.
 .  .   w o o l  p r o d u c t i o n  i n  t h e  s e c o n d  h a l f  o f  t h e  1 s t  c e n t u r y  a d
In Passewaaijse Hogeweg, sheep increased in number in phase 3.1 (AD 40-100) compared to phase 2 
(50 BC – AD 50). In phase 3.2 (AD 100-140), the proportion of sheep started to drop. Sheep were very 
important to the local economy during the second half of the 1st century, but this importance rapidly 
declined after around 100 AD. Apart from the rise in numbers, an important change in the exploitation 
of sheep can be found in phase 3: the age distribution is very different to that in the previous phase. 
Instead of a slaughter peak between 6-12 months, we now find equal numbers being killed per category 
between 6 months and 6 years. This reflects a new emphasis on wool. The presence of animals in the 
category 6-12 months shows that milk is still being used, but not to the same extent. The change in 
strategy could also reflect a change in the availability of winter fodder, with enough animal feed now 
available to keep on more animals. 
Wool	production:	supply	and	demand
Although we can say nothing about absolute numbers, the increase in the percentage of sheep and the 
change in age distribution show that the production of wool gained in importance in phase 3. Assuming 
that the manner of exploitation in phase 2 supplied enough wool for the requirements of the household, 
an increased emphasis on wool suggests that surplus wool was produced specifically for a market. The 
assumption here is that a rural settlement such as Passewaaijse Hogeweg would have been largely self-
sufficient in the Late Iron Age and early Roman period. A complimentary source of evidence on wool 
64  Hiddink 1999, 174-177.
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is formed by spindle-whorls and loomweights (fig. 2.16). At Passewaaijse Hogeweg, this find category 
is overrepresented in phase 2.65 There seems to be a contradiction here. The spindle-whorls suggest that 
wool-working had its peak in phase 2 and decreased in phase 3, while the bones indicate that wool pro-
duction increased in phase 3. A third type of evidence is needed to explain this. We will return to this 
apparent contradiction in 2.5. 
Tiel-Passewaaij is not the only rural settlement that shows specialisation in wool production. Several 
other settlements in the Eastern Dutch River Area also show a high percentage of sheep bones in the 
1st century, whereas this is absent in other settlements. It seems that the settlements specialising in wool 
production already had a sizeable sheep population during the Late Iron Age and the beginning of the 
1st century. 
Apart from the settlements in Tiel-Passewaaij, Kesteren, Medel, and Rijs en Ooijen all have high sheep 
percentages in the 1st century AD (table 2.17). At Kesteren, three phases were distinguished for the period 
between AD 1 and 120. The percentage of sheep remained stable at 40 % throughout these phases, and 
Fig. 2.16. Spindle-whorls found in Passewaaijse Hogeweg. Spindle-whorls are evidence for local woolworking, which is often 
absent when wool is produced specifically for a market.
65  Heeren 2006, 139, table 8.10. A word of caution is 
needed at this point. Although the absolute numbers of 
spindle-whorls and loomweights decreased after phase 
2, it is by no means certain that the relative number 
(compared to the total number of pottery fragments) 
also decreased. Unfortunately, total numbers of pottery 
per phase were not available for Passewaaijse Hogeweg. 
The relation between the number of spindle-whorls and 
loomweights and the total number of pottery fragments 
has been analysed for Oude Tielseweg, however, where 
the percentage of these woolworking tools declined in 
phases 3 and 4. Verhelst 2001, 54, table 5.1
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only started to decline after AD 120.72 Sites that do not show high percentages of sheep for this period 
include Wijk bij Duurstede-De Horden, Heteren and Ewijk. Druten shows a rather high percentage 
during the Late Iron Age/early Roman period (20 %), but this percentage decreased to 16 % around the 
start of the 2nd century. 
In the second half of the 1st century, there was clearly a demand for wool in the region. Even before 
the arrival of the Roman army in the Eastern Dutch River Area, sheep were an important part of the 
local economy. Shifting the focus of production strategies could have been accomplished quickly and 
easily. Passewaaijse Hogeweg already had a sizable flock of sheep and could answer the demand for wool 
by changing the way they managed the flock. As the emphasis on horse increased in the 2nd century, the 
relative number of sheep, and thus the production of wool, dropped steadily. We can only speculate on the 
reason for the end of the specialised wool production in Tiel-Passewaaij. Was wool no longer a desirable 
commodity at markets? Or was it more lucrative to concentrate on horses? If wool was mainly produced 
for the army, a decline in wool can possibly be associated with the establishment of new supply lines, or 
a decline in the demand for wool. It could even be connected with the leaving of the 10th legion from 
Nijmegen in AD 102/104.
Textile	industry
When we find rural settlements specialising in wool production, we would expect the existence of a tex-
tile industry that was the buyer of the raw wool. It is possible that a textile industry existed in Nijmegen, 
although no indications have yet been found for this in Nijmegen itself. It is also possible that the wool 
produced in Tiel-Passewaaij (and other rural settlements) during the 1st century AD was transported 
much further, to textile production centres such as Trier or Gallia Belgica.  On the other hand, wool may 
have been produced for the army.  
The importance of the textile industry for the Roman empire is known from references in classical 
texts.73 Jongman also emphasised the importance of the textile industry in antiquity. After food, clothing 
66  Zeiler 2001, 268, 269.
67  Groot 2005, 58.
68  Groot 2003, 64.
69  Lauwerier 1988, 92.
70  Laarman 1996b, 379.
71  Lauwerier 1988, 90.
72  Zeiler 2001, 268-270, tables 9.6, 9.8 and 9.10.
73  Drinkwater 1977/78, 109, 112.
Site Date/phase % sheep Total number of identified bones
 
Tiel-PHW 2: 50 BC-AD 50 43.8 1719 
Tiel-PHW 3.1: AD 40-100 60.5 372 
Tiel-OTW 2: AD 25-70 36.7 1032 
Tiel-OTW 3: AD 70-120 28.3 279 
Kesteren-De Woerd 66 a-b: AD 1-80 39.9 1056 
Medel 67 AD 15-70 46.2 184 
Rijs en Ooijen 68 LIA-early Roman 31.7 167 
Ewijk I 69 LIA-early Roman 9.6 1102 
Wijk bij Duurstede-DH 70 LIA-early Roman 9.7 236 
Heteren II 71 AD 50-150 14.7 211
Table 2.17. Percentages of sheep bones out of totals for domestic mammal fragments at rural settlements in the Eastern Dutch 
River Area. 
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and housing were the main items on which money was spent.74 Drinkwater described the nature of the 
textile industry in the Trier region.75 The textile industry was a complicated business, with many different 
activities and people involved. After shearing the sheep, the wool had to be washed. The most sensible 
option was to wash the wool before transport, as this will have made make a big difference in weight.76 
The wool was transported to a central place, where it was spun and woven into cloth.77 Raw wool would 
probably have been bought from farmers by a middleman and sold on to professional textile merchants.78 
Drinkwater described several criteria necessary for the successful development of a textile industry. First, 
there is the presence of a local small-scale wool industry. A second factor is pressure from a growing 
population. Next, a stable government is needed. Finally, there has to be a market where the end product 
can be sold, and producers need to have access both to this market and to the raw materials.79 We have 
already seen that sheep formed a major part of the Late Iron Age economy in some rural settlements in 
the Eastern Dutch River Area. The arrival of the Roman army satisfied the remaining criteria, providing 
peace and a potential market.80
Management	of	sheep	in	the	Eastern	Dutch	River	Area
The wet Eastern Dutch River Area does not seem the perfect setting for sheep-raising. Liver fluke is a 
common parasite of sheep and cattle. Affected animals show a low productivity: low weight gain and 
low milk production.81 Because liver fluke is dependent on a type of aquatic snail as part of its life cycle, 
sheep raised in wet environments are at increased risk.82 Sheep kept in humid conditions are also likely 
to develop hoof problems. 
However, the relatively high percentage of sheep bones in the Iron Age phase at Tiel-Passewaaij (20-
30 %) shows that sheep can be raised successfully in the area. Sheep could be grazed on the higher stream 
ridges and the fallow arable land. The flood basins would be relatively dry in summer. Sheep that grazed 
the flood basins throughout the year may have been susceptible to liver fluke and hoof rot, but that does 
not mean that sheep did not graze there. These sheep may have been less productive than sheep raised in 
better conditions, but they would still have satisfied the apparent need for wool. The choice for the local 
inhabitants was whether to raise sheep for a product in demand, or whether not to do so. Or perhaps 
there was no choice involved at all. The Roman administration may have imposed taxes in the form of 
wool, thus forcing a change in livestock strategy. 
 .  .    c at t l e  a n d  a r a b l e  a g r i c u l t u r e ,  o r  t h e  p r o d u c t i o n  o f  b e e f 
f o r  m a r k e t ?
The biggest change in the exploitation of cattle is found with the transition from phase 3 to 4.  In phases 
4 to 6, more cattle lived to adulthood or even old age. This does not reflect a concentration on dairy 
products, because then we would expect to find more animals killed at young ages. There are two expla-
nations for the overrepresentation of older animals. Either the older cattle were exploited for manure and 
labour, or the overrepresentation of older cattle is a result of younger cattle being sold as a surplus. 
74  Jongman 1988, 155.
75  Drinkwater 1977/78. 
76  Frayn in Jongman, 169.
77  Drinkwater 1977/78, 115.
78  Drinkwater 1977/78, 115.
79  Drinkwater 1977/78, 123-124.
80  Drinkwater 1977/78, 124. 
81  http://www.biosci.ohio-state.edu/~parasite/fasciola.
html
82  http://au.merial.com/producers/sheep/disease/fasci.
html

Intensification	of	arable	agriculture
The first explanation would suggest an intensification of arable agriculture. Apart from calves, the main 
products of older cattle are manure and labour. Both are indispensable for arable agriculture. That arable 
agriculture gained in importance in this period is suggested by the appearance of large granaries in 
Passewaaijse Hogeweg.83 If we could discover the sex ratio for cattle in this period, we might be able to 
say which explanation is more likely. If manure and labour were the main products, we would expect to 
find equal numbers of males and females. An overrepresentation of females would suggest breeding as a 
production strategy. Unfortunately, the number of bones that could be sexed is too small to say anything 
about the sex ratio of cattle. Only three pelvic fragments from phases 4 to 6 could be sexed and were 
from female cattle. For two metacarpals, the index of distal breadth against greatest length indicated that 
one was from a female animal while the other was from a male.84 
Specialised	production	of	beef	for	a	market
The second explanation suggests an intensification of livestock breeding. Selling cattle at market as young 
adults would explain the relative scarcity of younger animals. Both cattle and sheep were best transported 
to the market on the hoof, as living animals rather than slabs of meat. Meat spoiled quickly, especially 
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Fig. 2.17. Production-consumption model for cattle in the Eastern Dutch River Area in the Middle Roman period, based on a 
rural site (Passewaaijse Hogeweg), urban site (Nijmegen-Maasplein) and military sites (Nijmegen castra and canabae): percentage 
of cattle killed in three broad age categories. The similar age distribution suggests an absence of specialised beef production. 
83  Heeren in prep.; Groot et al. in prep.
84  Maltby 1994, 90. 
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in warmer weather, and required wagons or other means of transportation. Moving living animals only 
required some manpower to drive them to market. Instead of the inhabitants driving their own animals 
to market, it is also possible that a middleman visited the settlement, bought animals directly from the 
rural settlements and arranged for their transportation. Either way, selling young animals for meat would 
result in their under-representation in the animal bone assemblage from the settlements in Tiel-Passe-
waaij.
The problem is that the sale of live animals is not easily detectable. After all, the evidence is removed 
from the site: the cattle bones are deposited somewhere else. The only way to find out whether there 
was a market-oriented production of beef in rural settlements in the Eastern Dutch River Area is to 
look for the evidence in the consumption sites: towns, military sites and rural temples. There is much to 
learn from previous studies into urban-rural relationships. One study is particularly valuable because it 
compared data on animal bones from two Roman towns in southern Britain with data from rural settle-
ments in the immediate vicinity. The types of data used were age and measurements. For sheep, the ratio 
of hornless to horned sheep was also taken into account. The predominance of adult female cattle shows 
a clear selection of animals of a certain age and sex. These cattle may be the animals no longer required 
by rural settlements, or they may represent a dairy herd kept by inhabitants of the town.85 The presence 
of large, hornless sheep in Early Roman Winchester, a type of sheep not found in nearby rural settlements 
until the Late Roman period, indicates that animals were not just acquired from local settlements but 
derived from various sources.86 What Maltby’s study showed was that different supply systems may have 
existed for different species of animal. Although Maltby included metrical data, I will focus on age data 
for the Eastern Dutch River Area. 
Towards	a	production-consumption	model
If rural settlements produced cattle specifically to sell at market, they would be sold as young adults. 
That is the age category that would then be overrepresented at the consumption sites. If, on the other 
hand, the consumption sites show mainly older cattle, this would suggest that selling cattle was only a 
by-product. In that case, cattle were sold when they became less useful to the settlement (for instance 
old plough cattle). When cattle of all ages are found, this would point to a non-specialised system, where 
those cattle would be sold that were “surplus to requirement”. In that case, cattle were not deliberately 
reared for a market. 
Nijmegen is the best site to use for comparison. Nijmegen is the urban as well as the military centre 
in the region, and various animal bone assemblages from Nijmegen have been analysed. The assemblages 
we will consider here are those from the castra and canabae, and that from the Maasplein.87 However, a 
straightforward comparison of cattle mortality profiles is not possible. First, the chronologies of Passe-
waaijse Hogeweg and Nijmegen are different. However, Lauwerier’s data for the different periods in 
Nijmegen show continuity of cattle mortality profiles.88 This is a good sign: apparently, there were no 
drastic changes in the ages of cattle consumed in Nijmegen. This means that the fact that the assemblages 
used here have slightly different time frames is less of a problem. Second, the use of different ageing 
methods means that the results are not readily comparable. The discrepancy between tooth wear and 
epiphyseal fusion data has been mentioned earlier.
While Lauwerier’s mortality profiles are based on epiphyseal fusion, Filean used the quadratic 
crown height method, although he also included data on epiphyseal fusion for the Maasplein assem-
blage. Despite these problems, the age data available for cattle from Nijmegen have been compared 
with the data from Passewaaijse Hogeweg and are presented in a consumption-production model. Lau-
85  Maltby 1994, 90, 100.
86  Maltby 1994, 94. 
87  Lauwerier 1988; Filean 2006.
88  Lauwerier 1988, 134.
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werier’s data for the castra and canabae represent the army, while Filean’s Maasplein data represent the 
urban market. For the rural side, the data from Passewaaijse Hogeweg phases 4-6 are taken. The model 
combines both tooth wear and epiphyseal fusion data for the urban and rural assemblages. No tooth 
wear data were available for the military sites in Nijmegen. To reduce the bias inherent to combining 
results from different ageing methods, very broad age categories were used: younger than 2 years, 2 to 
4 years, and older than 4 years. Of course, this model is still only a very crude one, but it turned out 
to be more useful than expected. 
Despite the fact that only four sites were included in the model, and that different ageing methods 
were used for the different assemblages, the model does show a clear pattern (fig. 2.17). The mortality 
profiles are very similar for the three categories: urban, military and rural. The amount of animals killed 
in the first two years of life is low: between 3 and 13 %. The percentage of animals killed between two 
and four years old varies between 34 and 42 %, while 51-65 % of cattle survived beyond four years. 
The similarity between the age profiles from Nijmegen and rural settlements shows that cattle were not 
specifically produced for this market. If that were the case, we would find cattle killed in the second and 
third year of life, instead of the adult animals that were found there. What the model shows is that rural 
settlements selected adult cattle to send to market, animals that had already been useful for several years 
and were no longer required. They were raised for the settlement’s own use foremost; selling them for 
meat was a secondary use. There is no evidence in Passewaaijse Hogeweg for specialised rearing of cattle 
for beef. This model is only a first step in analysing the system of beef production in the Eastern Dutch 
River Area. Ideally, a model would include much more data from a number of sites. Metrical data could 
clarify the results and provide information on the sex ratios of cattle. 
This lack of evidence for a specialised production of beef is contrary to expectations. However, the 
study of medieval York showed a similar absence of specialised production of meat.89 Most of the cat-
tle and sheep found in York were adult animals. This implies that the rural settlements supplying these 
animals to the town raised cattle for traction and sheep for wool. Surplus animals were not sent off to 
town until several years’ worth of labour, wool or offspring had been taken by the rural settlement. York 
was one of the major cities in medieval Britain, and yet it did not have a supply of animals raised only 
for meat. Perhaps the assumption that the towns and army camps in the Eastern Dutch River Area in 
the Roman period required beef production is simply wrong. 
One other category of consumption site needs to be be considered here. The three temples from 
which animal bones have been analysed are Elst-Grote Kerk, Elst-Westeraam and Empel. At all temples, 
most cattle were killed between 15 and 30 months.90 These young cattle must have come from rural 
settlements in the area, as there are no indications that cattle were bred at the temple sites. This could 
be a destination for which rural settlements raised young cattle. However, the killing of cattle at these 
temples is unlikely to have been large-scale. Only a few settlements would be needed to fulfill the needs 
for young sacrificial animals. 
Continuity	in	cattle	raising
The proportion of cattle stayed fairly constant throughout the Roman period. Mortality profiles 
indicate that milk was mainly used in phases 1 and 2. While meat never lost its importance, the 
delay of slaughter in phases 4 to 6 indicates that the value of other products, such as manure and 
traction, increased. Although the main products for which cattle were exploited varied, the exist-
ence of the byre house in all phases in Tiel-Passewaaij indicates that cattle raising changed little in 
89  O’ Connor 2000, 163.
90  Robeerst 2005, 97; Seijnen 1994, 165-166; Lauwerier 
1988, 116-117, 134.
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practice.91 While the animals almost certainly grazed in the flood basins, the need to collect manure 
meant they were stabled for part of the year, or part of the day. The value of manure cannot be 
overestimated. How valuable a product it could be is demonstrated by the example of a 19th-century 
farm not far from Tiel-Passewaaij, where the dunghill was valued to the price of two milk cows.92 
A consequence of stabling cattle is the need to provide fodder. Agricultural waste products such as 
cereal chaff and straw could be fed to animals, but hay was probably grown as well.93 Grazing cattle 
on fallow fields or after crops were harvested had the advantage of feeding cattle on waste products 
while they fertilised the fields at the same time. It is of course possible that only part of the cattle 
herd was stabled, while the rest were kept in the flood basins. This is what makes estimates of herd 
size based on stable size unreliable. 
 .  .   h o r s e  b r e e d i n g  a s  a  s p e c i a l i s at i o n
At many rural settlements in the Dutch River Area, a high percentage of horse bones is found. Although 
horse meat may have been consumed, this does not seem to have been the main product of horses in this 
region. Horses were used for riding and light traction, but not for heavy traction.94 The assumption is that 
many communities in the Eastern Dutch River Area specialised in breeding and/or training horses for 
the Roman army.95 Lauwerier and Robeerst’s article on horses in the Netherlands in the Roman period 
suggested that only some of the horses needed by the army were supplied by local rural settlements.96 
The horse breeding hypothesis is mainly based on literary sources in combination with a high per-
centage of horse bones in rural settlements. It has been readily accepted because it ties in so nicely with 
the reputation of the Batavians’ horsemanship. However, there is a problem related with the theory. Laar-
man mentioned this for Houten-Tiellandt, where the percentage of horse bones was rather high but 
foals were almost absent.97 The situation is similar in Passewaaijse Hogeweg. By taking the local landscape, 
the nature of horse breeding, and the hardiness of the native horses into account, an explanation can 
be found for this apparent problem. I will start off by making two important assumptions: first, that the 
Roman army based in the Lower Rhine Area had a need for horses; and second, that they acquired at 
least some of these horses locally. 
It was not just the Roman cavalry units that used horses. Every legion had a number of horses that 
were used by officers and for transport of goods.98 The system by which horses were approved and their 
military career was organised was complex. There is no evidence for a central supply of military horses.99 
Horses could be requisitioned in times of war, and were purchased from civilians or taken as taxes in 
times of peace. In the Later Roman Empire, imperial stud farms existed in Spain, Thrace and Asia Minor. 
91  Although there is little proof that cattle were stabled in 
the byre houses, their occurrence throughout the Roman 
period correlates with the dominance of cattle in most 
settlements. If byre houses were mainly used for other spe-
cies, for instance sheep, we would expect their numbers in 
Passewaaijse Hogeweg to decline along with the decrease 
in the proportion of sheep. While cattle are assumed to 
be the main species stabled in byre houses, other animals 
may have been stabled along them. A second argument for 
placing cattle in byre houses are the stables found from 
phase 3 onwards in Passewaaijse Hogeweg, when the spe-
cialisation in horse breeding started. 
92  Brusse 2002, 24.
93  Evidence for hay in the Roman period is found in a 
military context in Dormagen. Knörzer 1979, 131.
94  The horse collar, which enabled horses to use their full 
power for traction, was not introduced in Europe until 
the early Middle Ages. 
95  Hessing 2001, 162; Laarman 1996b, 377; Roymans 1996, 
82.
96  Lauwerier/Robeerst 2001, 278-279.
97  Laarman 1996a, 356.
98  Davies 1969, 429-430; Hyland 1990, 71.
99  Davies 1969, 434-435.
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The horses found in the Roman fort at Newstead, Scotland, showed that various breeds of horses were 
used by the army.100 Hyland states that “throughout the Empire production of sufficient stock must have 
been a constant burden and all sources must have been tapped.”101 In the selection of cavalry horses, 
temperament may have been more important than size.102
In the next paragraphs, I will discuss the evidence for horse breeding in Tiel-Passewaaij. First, we 
must find out whether horse meat was eaten in Tiel-Passewaaij. Next, we will discuss our expectations 
for a bone sample from a horse breeding site. We will then look at the results from Tiel-Passewaaij and 
establish whether horse breeding was an important part of the local economy. After briefly discussing 
non-osteological evidence for horse breeding and training, we will look at the local landscape and see 
how horse breeding fitted in there. 
Consumption	of	horse	meat
The Roman taboo on the consumption of horse meat is too readily taken as an indication that the local 
inhabitants of the Eastern Dutch River Area had similar inhibitions.103 In reality, there are indications that 
100  Davies 1969, 453, 456.
101  Hyland 1990, 77.
102  Hyland 1990, 78-80.
103  Hessing 2001, 162.
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1998; HO8: Houten site 8A, De Vries and Laarman 2000; KEST: Kesteren-De Woerd, Zeiler 2001; HUA: Huissen-Loostraat site 
A, Groot in prep. d.

horse meat was consumed, at least in some settlements and at certain times. To establish whether horse 
meat was consumed, three different aspects can be used. First, there is the occurrence of butchery marks, 
and the frequency with which they are found on horse bones compared to cattle bones. Second, the 
fragmentation of horse bones can provide information about the way a horse carcass was treated. Again, 
fragmentation of horse bones is best compared with that for cattle bones. The presence of articulated 
horse remains is an argument against the consumption of horse meat.104 Next, the presence and fre-
quency of gnawing marks provides information on the disposal of horse remains. It is important to take 
gnawing marks into account in this discussion, because segmentation of horse carcasses and the removal 
of meat from the bones to provide dog food has been used as an argument to explain the presence of 
butchery marks on horse bones.105 Again, we look for differences between horse and cattle. Because these 
two species are roughly the same size, a similar way of butchery is expected. Finally, the precise location 
of butchery marks can clarify what happened to the animal. Skinning, segmentation and the removal of 
meat all leave distinctive butchery marks. 
In Tiel-Passewaaij, butchery marks were found on horse bones from all phases. In both Passewaaijse 
Hogeweg and Oude Tielseweg, the percentage of horse bones with butchery marks was markedly higher 
for phase 1 than for the subsequent phases (fig. 2.19). For phases 2 to 4 in Passewaaijse Hogeweg, the 
percentage of bones with butchery marks was stable. It declined slightly in phase 5-6 and further in phase 
7. Only in phase 1 and 7 did the percentage of horse bones with butchery marks differ substantially 
104  Lauwerier 1999, 107. 105  Laarman 1996a, 356.
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Fig. 2.19. Proportions of horse and cattle bones with butchery marks per phase for Passewaaijse Hogeweg, out of the total 
number of fragments for that species. 
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from that for cattle. In Oude Tielseweg, the percentage of bones with butchery marks declined steadily 
from phase 1 to phase 7. In phases 1 to 3, the percentage for horse was significantly higher than that 
for cattle, while for phase 4 we find the opposite. When we look at the fragmentation of horse bones in 
Passewaaijse Hogeweg, we find that horse bones from phase 1 were less fragmented than cattle bones. 
For phases 2 to 4, horse and cattle bones showed similar degrees of fragmentation, although this began 
to change for phase 4. For phases 5-6 and 7, horse bones were again less fragmented than cattle bones. 
In Oude Tielseweg, horse bones were less fragmented than cattle bones in all phases, but the difference 
between the two species was not pronounced.
Articulated horse remains were found in Passewaaijse Hogeweg, but these should be seen in a ritual 
context and not as refuse. In Passewaaijse Hogeweg, gnawing marks were found in significantly higher 
percentages on horse bones from phase 1 and 2 (fig. 2.20). For phases 3 to 7, the percentages of gnawed 
bones for horse and cattle were roughly similar. In Oude Tielseweg, gnawing marks were found signifi-
cantly more often on horse bones in phases 2, 4 and 7. For phase 1, the percentages were similar for horse 
and cattle, and for phase 3, gnawing was not observed on horse bones.106 
The location of butchery marks on horse bones from Passewaaijse Hogeweg indicates that horses 
were skinned and segmented and that meat was removed from some of the bones. The number of horse 
bones that have butchery marks indicative of meat removal is small but they were found for almost all 
phases. All the evidence points to one conclusion: horse meat was eaten in Tiel-Passewaaij. However, that 
does not say anything about the scale at which this occurred. Differences in fragmentation could mean 
106  This is a result of the low number of horse bones for 
phase 3: 27.
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Fig. 2.20. Proportions of gnawed horse and cattle bones per phase for Passewaaijse Hogeweg, out of the total number of frag-
ments for that species.
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that some horses were consumed, and others were not. The high percentage of butchery marks on Iron 
Age horse bones seems to indicate that consumption of horse meat was more common during the Iron 
Age and declined with the transition to the Roman period. However, the overall number of bones for 
the Iron Age phase is small, so we must be cautious with our interpretations. 
Evidence	for	horse	breeding	
What would we expect to find at a specialised horse breeding site? First, we can expect a relatively high 
percentage of horse bones, or at least a percentage that is higher than that in a non-horse breeding site. 
Second, the age distribution should show a clear pattern. Not only should there be evidence for newborn 
and juvenile animals, which represent natural deaths and culled animals, but we would also expect to find 
the breeding stock: older adults, as well as some animals in all age categories (natural deaths). Young adults 
should be underrepresented, as it is at this age that horses were sold outside the settlement. Finally, we can 
use non-osteological sources, such as horse gear and stables, as indicators for horse breeding or training. 
Horses	in	Tiel-Passewaaij
The percentages of horse bones in Passewaaijse Hogeweg and Oude Tielseweg show a remarkable change 
over time. At Passewaaijse Hogeweg, the percentage of horse bones increases over time (from 6 % in 
phase 1 to 31 % in phase 5-6), whereas no such increase is observed in Oude Tielseweg (fig. 2.21).  In 
Oude Tielseweg, the percentage of horse bones is much lower overall, with a maximum of 13 % in phase 
4. This could be an indication of differential specialisation between the two settlements, with Passewaaijse 
Hogeweg breeding horses and Oude Tielseweg not. 
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Fig. 2.21. Proportions of horse bones per phase in Tiel-Passewaaij, out of the total number of identified fragments for cattle, 
sheep/goat, pig and horse.  
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In the analysis of the age distribution of horses in Passewaaijse Hogeweg, there are a few problems. 
First, Grant’s method for sheep, pig and cattle cannot be applied to horse teeth. Second, Levine’s method, 
developed especially to age horse teeth, is suitable only for permanent teeth, while it is the ratio of non-
adult to adult horses that is important here. Epiphyseal fusion data could be used, and indeed we do have 
epiphyseal fusion data for horse, but we have already seen the problems associated with ageing based on 
epiphyseal fusion. Because of the differential survival of early and late-fusing epiphyses, these data are not 
as reliable as data based on teeth. Indeed, we have already seen the discrepancy between the two types of 
data for other animal species. There is a way to overcome this problem, and that is to simplify our data. 
What we are really interested in here is the ratio of non-adult to adult horses, and not the exact ages. 
Therefore, it was decided to look at mandibles and maxillae and distinguish between those of adult and 
non-adult horses. Jaws with deciduous premolars are from horses younger than 2.5 (dp2 and dp3) or 3.5 
years (dp4) old.107 Horses with permanent fourth premolars or third molars are from horses older than 
3.5 years. 
There is no strong representation of young horses in phase 4 to 6, as would be expected for a special-
ised horse breeding site (fig. 2.22). However, this strong representation of non-adults is found in phases 
2-3. At first glance, this seems to go against the idea of horse breeding in the 2nd century. However, we 
cannot overlook the increase in percentage of horse bones, which undeniably points to an intensifica-
tion of horse keeping. Perhaps we should adjust our expectations, or rather, regard our material from a 
107  Silver 1969. 
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Fig. 2.22. Age distribution of horses per phase, Passewaaijse Hogeweg. 
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different perspective. Our bone sample consists of animal bones found inside the settlement, and this has 
consequences for what we find. 
In the small-scale horse keeping of the Early Roman community in Tiel-Passewaaij, the few horses 
owned by the inhabitants would be kept close to or inside the settlement, where they would be available for 
riding or transport when needed. Horses kept within the settlement, in stables or paddocks, would have to 
be fed cereals or hay. The number of horses kept in the settlement would therefore be kept to a minimum. 
Because the horses lived inside the settlement, any animals that died would have had a good chance of end-
ing up in our bone sample. With the intensification of horse keeping in phase 4, it was no longer efficient 
to keep them inside the settlement, as this would require too much food. It would make sense to keep 
only those horses in the settlement that were needed for work or that were undergoing training. The main 
herd would stay at pasture away from the settlement permanently. I am not suggesting a system where the 
livestock travels a long distance from the settlement; keeping horses at grazing grounds only a few hundred 
metres away would ensure that any animals dying there would not be found in our bone sample. 
If we accept that the most efficient way of keeping larger numbers of horses is to leave them at pas-
ture year round, then instead of finding an overrepresentation of young horses, we would expect young 
horses to be underrepresented. This is certainly the case for Passewaaijse Hogeweg in phases 4 to 6, when 
compared to the age distribution for phases 2-3 and phase 7. This could be an explanation for the appar-
ent paradox of intensification of horse keeping, but absence of foals. 
The age data from crown height measurements should be mentioned at this point. Not enough data 
was available for the separate phases, but the results for phases 2-3 and 4-6 are similar enough to be added 
together. What this shows is that most of the adult horses (76 %, n=37) died between 6 and 15 years (table 
A41). This is not surprising for a breeding population. These horses represent animals that have produced 
several foals. In phase 7, more horses are killed before the age of 6 compared to the previous phases. 
Non-zooarchaeological	evidence	for	horse	breeding	or	training
A first indicator for the training of horses is horse gear (fig. 2.23). Nicolay’s study into the distribution of 
militaria on non-military sites in the area has provided us with a good idea on the prevalence of horse 
gear in rural settlements. Horse gear is commonly found in both the 1st and 2nd century, but nearly 
absent in the Late Iron Age and the 4th century AD.108  Nicolay explained this in two ways. Some of the 
horse gear would have been brought to the settlements by veterans, especially during the 1st century, but 
most would have been used in a non-military context.109 Horse gear is sometimes interpreted as being 
used in training young, locally bred horses before they were sold to the army. However, Nicolay believed 
that only the functional items such as iron bits would have been used in the initial training of young 
horses, and not the decorative horse gear that is mainly found in the 2nd and 3rd centuries AD.110 He 
believed the horse gear was used for riding animals in a civilian context. The decorative elements have 
a symbolic function; they would have protected horse and rider against danger or evil on a journey or 
during the hunt.111  
A second possible indicator for horse breeding or training is the presence of stables in rural settle-
ments. Stables were probably not necessary for the hardy type of horse of the Roman period, but would 
have been useful to contain and control animals for breeding or training purposes. In phase 3.2 and 
later phases in Passewaaijse Hogeweg, we find buildings that can be interpreted as stables (fig. 2.24).112 
These buildings are clearly different from the “normal” byre houses. The presence of phosphate staining 
indicates that livestock was kept in these buildings. In the same period, and even on the same farmstead, 
108  Nicolay 2005, 74-75.
109  Nicolay 2005, 246.
110  Nicolay 2005, 249.
111  Nicolay 2005, 267.
112  Heeren in prep.; Groot et al. in prep.
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we find byre houses. These would almost certainly have housed cattle. It is not unreasonable to assume 
that the separate stables would have housed a different species of animal. As the occurrence of stables 
coincided with the rise in horse bones, it is not far-fetched to think that the stables were built to house 
horses. Paddocks in or near the settlement could also indicate horse training. 
The	role	of	the	flood	basins	in	horse	breeding
We have already established that the only efficient way to keep larger numbers of horses is to leave them 
at pasture year round. The best places for grazing in this region are the flood basins, low-lying grassy land 
which would be likely to flood in winter (fig. 2.25). The river sedimentation left behind after floods made 
this into fertile land, which would have provided good grazing for livestock. One question is whether 
horses are able to live outdoors in conditions like this (rich grazing in summer, less food and flooding 
in winter) year round. That this is the case is proven by modern herds of Konik horses living in nature 
reserves in this region (fig. 2.26).113 The horses are left to fend for themselves year round. The nature 
reserves are so rich in food that even at the end of winter the horses can find enough to eat.114 Apart from 
grass, the horses eat herbs and leaves and bark from shrubs and trees.115 A bit further away, in a marshy 
nature reserve in Flevoland (the Oostvaardersplassen), Koniks thrive. The introduced population has 
grown exponentially: from 18 animals in 1984 to 670 in 2002.116 This herd is now the largest in Europe. 
Before the introduction of large herbivores to the area, there were certain expectations of the number 
of animals the area could support. Interestingly, the populations of horses, Heck cattle and red deer have 
Fig. 2.22. Horse gear found in Tiel-Passewaaij, and a reconstruction of a horse in full military equipment.
Fig. 2.23. Horse gear found in Passewaaijse Hogeweg, and a reconstruction of a horse with full military equipment. Horse 
reconstruction after Bishop 1988, fig. 31. 
113  Markerink 2002.
114  Markerink 2002, 62.
115  Markerink 2002, 63.
116  Cornelissen/Vulink 1996, 58, 134. Between 1986 and 
1995, 25 new animals were introduced, while 16 animals 
were removed from the herd; Markerink 2002, 158.
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Fig. 2.24. Three buildings from Passewaaijse Hogeweg that are interpreted as horse stables.
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Fig. 2.24. Three buildings from Passewaaijse Hogeweg that are interpreted as horse stables (outbuildings 57, 58 and 59).
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grown far beyond those expectations, demonstrating that wet grasslands can support a high number of 
grazers. In October 2005, it was estimated that the 2,000 hectares supported a total of 3,000 large her-
bivores.117 These animals do not receive any additional food during winter. Every winter, a number of 
animals die from starvation, but what is more important is that most survive.118 
How can we translate this information to the Eastern Dutch River Area in the Roman period? The 
modern situation demonstrates that wetlands are rich in food and can support large numbers of large 
herbivores. In the Roman period, both habitation and arable agriculture in the Eastern Dutch River Area 
were located on the drier and sandier stream ridges. The flood basins may have been used as meadows, 
117  Pers. comm. Hans Breeveld, Staatsbosbeheer, boswachter in 
the Oostvaardersplassen. 
118  The management of the large herbivores in the Oost-
vaardersplassen has been the centre of a controversy in 
recent years. Animal welfare organisations claimed that 
not feeding what are essentially still domestic animals 
constitutes cruelty, while Staatsbosbeheer, the organisa-
tion that manages the Oostvaardersplassen, insisted that 
the area is large enough for herds to be self-regulating. 
An international committee investigated the issue, and a 
judge ruled that Staatsbosbeheer was not required to feed 
the animals. Feeding in winter would artificially increase 
the population, resulting in more animals that the area 
can support. By the way, weakened animals are not left 
to starve, but are shot by the boswachters, who in this 
sense fulfil the role of the predators who are missing in 
this habitat. The success of another controversial strategy, 
leaving red deer carcasses on the ground, was proven 
both by the visit of the black vulture mentioned in 2.3.2 
and the first successful breeding of white-tailed eagles in 
the Netherlands in modern times, in 2006.  
Fig. 2.25. Modern flood basin in the Millingerwaard near Nijmegen. This area is grazed by Konik horses and Galloway cattle.
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to produce hay to feed stabled cattle during winter. The remaining land was available for horse keeping. 
Of course, the horses needed to be able to move around freely, both in order to find enough grazing in 
winter, but also to find drier ground in winter, when part of the flood basins would be flooded occasion-
ally or permanently. As long as the horses were able to build up enough fat reserves during summer, they 
would survive the winter even when there was little food available. 
Foals would be born in the flood basins. Foals that were born in late spring would be strong enough 
to survive the next winter. Care would be taken to ensure that foals would not be born too early in the 
year. Although we do not know exactly what type of horses the Tiel-Passewaaij horses were, they were 
almost certainly strong and hardy, and able to survive outdoors throughout the year. 
Demography	of	horses
The wild-living Konik horses in the Netherlands have high fertility rates. 75 % of mares have their first 
foal at three years. From the age of four years onwards, 90 % of mares produce a healthy foal each year. 
However, the Konik herds are mainly composed of young mares, which means that the fertility rate may 
be inflated. Most foals in herds in the modern Dutch River Area are born in April or May.119 This peak 
in births ensures that foals can take advantage of the new growth in vegetation, which starts to grow 
again in May.120 In the Oostvaardersplassen, foals are born throughout the year, but 75 % of foals are born 
between March and September, with a peak in June.121 Mortality rates are highest for foals: 15-25 %.122 
Among adult horses, mortality rates are very low: 1 %.123 This is a result of the young age of the herd 
119  Markerink 2002, 107.
120  Markerink 2002, 108.
121  Cornelissen/Vulink 1996, 64.
122  Markerink 2002, 131; Cornelissen/Vulink 1996, 62-3.
123  Cornelissen/Vulink 1996, 64.
Fig. 2.26. Konik horses in the Oostvaardersplassen, the Netherlands. Photo Martijn de Jonge.
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overall. Koniks were first released in the Oostvaardersplassen in 1984, so that at the time these data were 
published, the proportion of older animals in the herd was still low.124
Koniks are modern horses and not related in any way to the Batavian horses. However, their size, 
hardiness and semi-wild state in areas similar to the flood basins of the Eastern Dutch River Area make 
it possible to use demographic data on Koniks to create a hypothetical herd of horses for Tiel-Passewaaij. 
This exercise is only intended to give a rough idea on the possibilities of productiveness of horses in this 
area and should not be taken too literally. 
In order to fulfill the need for horses, the best strategy for the inhabitants of Tiel-Passewaaij would be 
to sell the surplus stock: most of the young males and perhaps some of the females, depending on whether 
growth of the herd was desirable or not. Some females would be kept on to replace older mares whose 
reproduction had stopped or slowed down. If our Roman horses had similar fertility rates combined 
with low mortality, a surplus of young horses could be produced each year. Of course, we have no idea 
about the absolute numbers of horses in Tiel-Passewaaij, but just to give an idea of the kind of surplus 
that could be produced we can apply some calculations to a hypothetical herd. This hypothetical herd 
consists of 100 mares and 10 stallions. Our herd is controlled by humans, so we would not expect a 1:1 
sex ratio. In the Oostvaardersplassen herd, 90 % of mares produced a foal each year. However, our herd 
also contains older mares as well as young mares not yet reproducing, so a lower figure of 75 % would 
be more appropriate. This means 75 foals are born. If we take the high end of the mortality rate for foals, 
25 % of foals did not survive their first year. This leaves us with 56 healthy yearlings. At the same time, a 
number of the adult animals will have died from old age, disease or culling. The 1 % mortality rate in the 
Oostvaardersplassen is too low for our situation. Instead, we can take 10 %. This means that 10 mares and 
1 stallion die each year. Assuming that these animals are replaced by yearlings to maintain the size of the 
herd, this leaves 45 yearlings that could be sold at market. Although our herd is hypothetical and some 
assumptions are made, it leaves us with the following conclusion: that for every two mares, one yearling 
could be produced as surplus each year. 
But what about the area of land our hypothetical herd would need for grazing? Again, we can base 
this on the Oostvaardersplassen, where every two hectares support three large grazers. This number is 
probably too high for our situation, considering that much of the grassland in the Oostvaardersplassen 
was originally sown with modern grass seeds. Instead, we can assume that every hectare supported just 
one horse. Estimating the amount of land in the flood basins available to the settlement Passewaaijse 
Hogeweg is difficult. Although it is possible to give a rough estimate of the flood basins near Passewaaijse 
Hogeweg, we are dealing with an unknown variable consisting of the number of other rural settlements 
that would have used parts of this land. Modern Tiel covers most of the Roman flood basins north of 
Passewaaijse Hogeweg, which explains the low number of rural settlements known for this area. The 
flood basins to the south of Passewaaijse Hogeweg covered over 400 hectares and were surrounded by 
12-15 rural settlements, including Passewaaijse Hogeweg and Oude Tielseweg.125 From the evidence 
from Oude Tielseweg, it seems likely that not every settlement was involved in horse breeding. However, 
other livestock would have grazed in the flood basins as well as horses. Also, parts of the flood basins may 
have flooded in winter. Therefore, it is impossible to conclude that 400 hectare of available land equals 
a Roman population of 400 horses. However, it does give us some idea of the possibilities of what has 
been considered marginal land. 
There are several possibilities for the exploitation of the flood basins. Each settlement may have had 
its own grazing grounds. It is also possible that the flood basins were common land where animals from 
all surrounding settlements grazed. In either case, horses must have had access to a large area if they were 
to thrive. They needed different types of vegetation to support them throughout the year, as well as some 
124  Cornelissen/Vulink 1996, 58. 125  Pers. comm. Ivo Vossen.
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higher land in case of flooding. If the flood basins were used by more than one settlement, disputes over 
ownership of livestock or land use may have occurred. Marking or branding of animals to indicate owner-
ship and adherence to a traditional use of certain areas by certain settlements may have prevented disputes. 
It seems unlikely that the flood basins were enclosed by fences or ditches. Boundaries would necessarily 
cover long distances, and building and maintaining them would be labour-intensive. It would make more 
sense to have boundaries around the arable fields only, to protect them from livestock, but not around the 
grazing grounds. 
A modern parallel to this situation is easy to find. In the New Forest, UK, domestic horses are still 
kept outdoors year round (fig. 2.27). Every animal is owned by someone. At least once a year, in late 
summer or early autumn, horses are rounded up and some are sold. This is also the chance to brand 
animals and check their health. In the New Forest, approved stallions are turned out to ensure that foals 
of a good type are born. Stallions are moved every fourth year to avoid inbreeding. Many forest-bred 
foals grow into excellent riding ponies. The practice of keeping horses in semi-wild herds is also known 
from medieval Limburg, where the right to graze horses on common grounds was restricted to certain 
members of the elite.126 The use of uncultivated grounds to graze livestock was an essential part of past 
agricultural systems.127
The surplus of horses at Tiel-Passewaaij could either be sold as yearlings, or they could be kept until 
they were young adults. In that case, they may have received some training before being sold. The inhab-
itants of Tiel-Passewaaij may have taken their horses to a local or larger market, or they may have sold 
them to a middleman. 
126  Renes 1999, 184. 127  Vera 1997, 106.
Fig. 2.27. New Forest ponies in the northern part of the New Forest, UK. 
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Conclusion
From the above, we can conclude that horse breeding was an important part of the economy in Tiel-
Passewaaij. The fertile flood basins were ideally suited for keeping and breeding relatively large numbers 
of hardy horses. This extensive way of horse breeding required little manpower, although one or two 
people may have herded the horses and prevented them from wandering outside the site territory or even 
being stolen. Predators would not have formed a problem, since there were very few large meat-eating 
mammals left in the area in the Roman period. A surplus of foals would have been produced each year, 
which could either be sold as yearlings or receive basic training first. Evidence that the army preferably 
acquired four-year-old horses could mean that the horses stayed in Passewaaijse Hogeweg for several 
years.128 
The settlement of Passewaaijse Hogeweg may have specialised in breeding horses, but that of Oude 
Tielseweg did not. What this demonstrates is that two settlements that are situated close together and 
must have had strong links could differ in their animal husbandry. It is possible that it was not so much 
the settlement of Passewaaijse Hogeweg that did the horse breeding, but rather just one household. An 
analysis of the horse bones at house level instead of site level could clarify this. Due to the unfinished 
nature of the study of the settlement, it was not possible to produce distribution maps of horse bones at 
this point. 
Passewaaijse Hogeweg is one of several sites in the Eastern Dutch River Area with a high percent-
age of horse bones. While the proportion of horse started to increase in Passewaaijse Hogeweg at the 
end of the 1st century, at Wijk bij Duurstede-De Horden the proportion of horse was already high in 
the Early Roman period.129 This settlement seems to have concentrated on raising horses much earlier 
than Passewaaijse Hogeweg. The proximity to the border, and thus the army, is a possible explanation. At 
Kesteren-De Woerd, the proportion of horse increased in the first half of the 2nd century.130 Ewijk II, 
Houten 8A and Houten-Doornkade are other sites with high percentages of horse bones in the Middle 
Roman period (fig. 2.18).131
One question that remains is where the horses were sold to. How many horses did the army in the 
region need on a yearly basis? A rough and very conservative estimate based on the number of army units 
stationed in the province of Germania shows that the number of horses in the whole province during the 
first three centuries AD ranged from around 3700 to 5300.132 If horses really lasted on active duty for only 
three years, over a thousand horses were needed annually to replace retiring ones.133 
It is also possible that horses from the Eastern Dutch River Area traveled much further than the local 
stretch of the limes. Roman sources indicate that horses were traded over large distances in the Roman 
Empire.134 The province of Germania was not known for the quality of its horses, unlike, for instance, 
Cappadocia.135 However, that is not an argument against horse breeding in the Eastern Dutch River Area. 
The Batavian horses may not have had the quality of some of the other types of horses in the Roman 
Empire, but they could still be valuable, even if it was only as pack animals. 
An intriguing parallel to the practice of horse breeding in the Eastern Dutch River Area is the 
large-scale horse breeding in the Linge region, a part of the Eastern Dutch River Area that includes 
Tiel-Passewaaij, in the second half of the 19th century. Many of these horses were bought by traders and 
128  Davies 1969, 445.
129  Laarman 1996b, 379, table 61.
130  Zeiler 2001, 223, 270-271, tables 9.10 and 9.12.
131  Lauwerier 1988, 93; De Vries/Laarman 2000, 3, table 3; 
Taayke 1984, table 9a.
132  These rough figures do not include horses used for 
transport of goods. Based on Bogaers/Rüger 1974 and 
Bechert/Willems 1995. Wouter Vos kindly compiled 
these data. 
133  Hyland 1990, 86.
134  Hyland 1990, 71.
135  Davies 1969, 443; In Germania 6, Tacitus describes Ger-
manian horses as unremarkable for build or speed.
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destined for the army. The Dutch authorities even introduced a stallion in the region to improve the local 
horses.136 In the early decades of the 20th century, horses were exported to Belgium, Germany, France 
and England.137 
 .  .    s t o c k  i m p r o v e m e n t  a s  a n  i n d i c at o r  f o r  m a r k e t - o r i e n t e d  p r o -
d u c t i o n
The withers height of cattle and horse, especially, is an aspect of zooarchaeology that has received a lot of 
interest in zooarchaeological studies of the Roman period. The conclusion from previous research is that 
the average withers height of cattle increased with time, whereas the average withers height of horse was 
dependent more on type of site than on time period.138 Lauwerier and Robeerst stated that the withers 
height of horses did not increase gradually during the Roman period, as was the case for cattle, but that 
the mean withers height varied according to the nature of the location where the horses are found.139 
Horses in settlements north of the limes were smallest, with a withers height of 132 cm. The mean with-
ers height of horses in military sites was 142 cm, while that of horses in villa sites was 144 cm. The mean 
withers height of horses from rural settlements directly south of the limes fell somewhere between these 
extremes. 
In Passewaaijse Hogeweg, however, the withers height of horse does show an increase over time. How-
ever, the number of bones for which the withers height could be calculated is very small for some phases. 
If we combine phases and add the data from Oude Tielseweg, we have more information. The mean 
withers height increased from 134 cm in phases 2 and 3 to 141 cm in phases 4 to 6 (fig. 2.28). Phase 7 
shows another, smaller increase to 143 cm. It is possible that an increase in withers height over time was 
not found in previous studies because of the limited number of sites that have both a detailed chronology 
and a large number of complete horse bones. Many of the sites used by Lauwerier and Robeerst covered 
long time periods or produced a small number of horse bones.140 The mean withers height for villa type 
settlements was based on just one site. The methodology used to calculate withers height was not the 
same for all sites. It is possible that, when more data from large excavations become available, the increase 
in withers height over time seen in Tiel-Passewaaij will be seen in more rural settlements. 
The Roman army probably played a large role in the size increase of horses. The Roman army needed 
horses of a minimum size and the fastest way of acquiring these locally would have been to distribute 
large stallions and thus directly influence the size of foals born in the area. 
The mean withers height of cattle in Passewaaijse Hogeweg shows an increase starting in phase 2 and 
reaching a maximum in phase 7. However, the number of bones for which the withers height could be 
calculated is small for most phases. Combining phases and data from both settlements gives a more solid 
impression of changes in withers height. The transition between phases 2-3 and 4-6 shows the largest 
increase, from 112 to 120 cm (fig. 2.29). This increase probably started earlier, but more information is 
needed to substantiate this. Withers height of cattle changed little in phase 7. 
Although the small size of the pre-Roman cattle may have been related to cultural ideals, the spread of 
large, imported cattle in the Eastern Dutch River Area provided an opportunity to ‘ improve’  the native 
cattle. Changes in withers height of cattle have been taken as an indicator for intensification of production 
of beef.141 An increase in withers height is a sign of stock improvement. Larger animals are desirable when 
136  Brusse 2002, 22-23.
137  Brusse 2002, 62.
138  Lauwerier 1988, 167; Lauwerier/Robeerst 2001, 277.
139  Lauwerier/Robeerst 2001, 277-279.
140  Lauwerier/Robeerst 2001, 276, table 1.
141  Robeerst 2004, 88.
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meat production is the primary aim. This is why it is important to know when the withers height started 
to increase in rural settlements, because it could mean the settlements were reacting to market demands 
by breeding larger cattle. However, an increase in withers height can also reflect a desire for larger animals 
for other purposes. Larger cattle may have been more useful as traction animals. 
In the case of sheep, phases 1 and 2 are compared with phases 3 to 6, because the production strategy 
changed in phase 3. An increase in mean withers height of 3 cm is observed (table A8). Since wool was 
the main product of sheep in phase 3, the increase in withers height could reflect a demand for larger 
fleeces. 
 .  .   p i g s
No evidence was found in Tiel-Passewaaij for the production of a surplus of pork. Neither was there 
any evidence for the consumption of suckling pig, which is regarded as a typical Roman food. Most pigs 
were killed in their second year, when they had reached a good weight. Very few pigs reached adulthood. 
It may look as if this could not be a sustainable population of pigs, because some older individuals are 
needed to breed from. However, pigs produce large litters. Very few breeding animals were needed to 
produce a steady supply of pork. 
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Fig. 2.28. Withers height for horse in Tiel-Passewaaij: range and mean. 
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 .  .   l i v e s t o c k  p r o d u c t i o n  f o r  c e r e m o n i a l  n e e d s
The production of animal products was not just guided by economic concerns or needs. Animals were 
also needed for ceremonies such as funerals and rituals within the settlement. The next two chapters 
will discuss these two topics, but we should briefly look at the possible influence this could have had on 
the economy. Some species of animals may have been kept specifically for ceremonial needs. However, 
ceremonial needs are intertwined with economic needs. Food consumed within a ceremonial context 
provides energy and sustenance just as much as food consumed in everyday meals. Chapter 3 will discuss 
animals that were used in rituals within the settlement. Animals buried whole would not have added to 
the food economy, but where partial animals were used in special deposits, the rest of the animal would 
certainly have been consumed. Chapter 4 will show that pig and chicken are the species most used for 
funerary rituals. Compared to the other domestic animals, these two species were not as important to 
the economy. Rituals involving animals did not occur on a daily basis. The use of the meat from some of 
those animals would have ensured that the effect on the economy was negligible.142
Temples formed a rural consumption site, although in practice consumption may have been limited 
to seasonal festivals and would probably not have put a major strain on the local economy. If the meat 
from sacrificial animals was consumed by their owners, or taken back to the settlement for consumption 
at home, then the rural temples may even have functioned within the local economy.
142  Lauwerier 2004, 71.
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Fig. 2.29. Withers height for cattle in Tiel-Passewaaij: range and mean.  
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 .  .    d i f f e r e n t i a l  d e v e l o p m e n t  o f  t h e  r u r a l  e c o n o m y  i n  o u d e 
t i e l s e w e g  a n d  p a s s e wa a i j s e  h o g e w e g
The two settlements in Tiel-Passewaaij show some differences in animal husbandry. Oude Tielseweg does 
not exhibit the degree of specialisation in animal husbandry found in Passewaaijse Hogeweg. The per-
centage of sheep bones in Oude Tielseweg in phase 3 is much lower than that in Passewaaijse Hogeweg. 
Like Passewaaijse Hogeweg, Oude Tielseweg specialised in wool production, but to a much more limited 
extent. Again, although the percentage of horse bones increased in phase 4, it did not reach the high 
percentages found in Passewaaijse Hogeweg.143 The large granaries found in Passewaaijse Hogeweg in 
phases 3 and 4 were absent in Oude Tielseweg, which is an argument against a substantial surplus produc-
tion of cereals in this settlement. One explanation of the different degree of specialisation is that Oude 
Tielseweg may have been subservient to the larger settlement Passewaaijse Hogeweg, providing labour 
and perhaps some produce to the benefit of the larger settlement.144 The animal bones from Passewaaijse 
Hogeweg have not yet been analysed at farmyard level. Such an analysis may uncover differences in ani-
mal husbandry between different households. In that case, Oude Tielseweg may simply turn out to have 
been an outlying part of Passewaaijse Hogeweg, and not its poor neighbour. 
 .   c o n c l u s i o n
One of the main research aims of this chapter, and indeed, this study, was to answer questions on the pro-
duction of a surplus in Tiel-Passewaaij. A first question was whether it was possible to produce a surplus, 
and second, what products did the surplus consist of? 
A major drawback of zooarchaeological studies in answering these kinds of questions is that quantifi-
cation of bone fragments cannot be used to show changes in absolute numbers of animals. The number of 
fragments that are found in excavations is determined almost exclusively by taphonomy and excavation 
strategies, and does not reflect the number of animals that were originally kept at a site. To a large extent, 
it is still possible to study changes in agricultural production. Changes in the ratios of species indicate a 
possible increase in one species at the cost of another. Changes in mortality profiles for a species show a 
change to a different production strategy.  
However, when determining the extent of a surplus, the absence of absolute numbers becomes more 
of a problem. Theoretically, it is possible that a rural settlement increased output of animals without sig-
nificantly changing the ratios of species or the way in which the animals were exploited. However, it is 
more likely that changes in animal ratios or production strategy did occur. 
One way of overcoming this problem is by combining results from both production and consumption 
sites, so that a complete population can be studied instead of just the productive herd (fig. 2.17). This will 
not provide us with absolute numbers, but it will give a better picture of the processes of production, 
trade and consumption. Another way to understand the changes observed in a production site is to use 
economic models in combination with the results from zooarchaeological studies. 
De Vries described the two ways in which a largely self-sufficient rural society can change in response 
to population growth and limited trading opportunities.145 Although his study is based on the 16th and 
143  However, the highest percentage of horse bones in 
Passewaaijse Hogeweg is found in phase 5-6, when Oude 
Tielseweg was not inhabited. 
144  If this explanation is correct, a difference in material cul-
ture should have been found. The material culture from 
Oude Tielseweg does seem to be poorer than that from 
Passewaaijse Hogeweg, but it must be remembered that 
Oude Tielseweg is a much smaller settlement and was 
not excavated completely. 
145  De Vries 1974, 4-9.
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17th centuries, the models he described can be applied to any period or region with a largely self-suf-
ficient rural economy. In a peasant model, small farmers are unable to produce a regular surplus; trade 
opportunities are monopolised by large landowners. This results in increased inequalities in society. 
Because small farmers are unable to produce a surplus to sell at market, they do not have the income to 
buy urban goods. In a specialisation model, a regular surplus is produced. Less labour is spent on produc-
ing non-agricultural goods; instead, these goods are bought on the market. Whereas previously, all goods 
were produced on the farm, now all effort is spent on agricultural products that can be sold. Part of the 
proceeds is used to buy products that are no longer made on the farm. There are several indications that 
the specialisation model is most appropriate for Tiel-Passewaaij: 
-  there is no pronounced social inequality in the settlements and cemetery Tiel-Passewaaij.
-  urban goods are found in the rural settlement, indicating that the means of acquiring these products 
existed.
-  there are no large farms or landowners in the region (in comparison to the villa landscape).
-  agricultural specialisation occurred, in the form of wool production and horse breeding.
Now we can solve the apparent contradiction between the rise in wool production in Passewaaijse 
Hogeweg in phase 3 and the decrease in finds of spindle-whorls and loomweigths. De Vries’s specialisa-
tion model provides an explanation. The production and the working of wool are two entirely different 
things. As the settlement specialised in wool production and sold this wool on the market, this left the 
inhabitants with the means to buy products they had previously made themselves. Spinning wool and 
weaving was abandoned in favour of buying finished wool products on the market. 
A small rural settlement would have reacted to the demand of markets and perhaps the Roman army 
for certain products. On the other hand, supply of goods would have been limited by practical considera-
tions, such as the amount of arable land and the availability of grazing. Clearly, in the late 1st century there 
was a demand for wool in the army and the growing town of Nijmegen. Although other products must 
have been in demand as well, sheep formed a large part of the livestock population in Tiel-Passewaaij, 
and an increase in wool production was easily managed by changing the main exploitation of the flock 
from milk and meat to wool. 
Of course, instead of producing for a market, it is likely that part of the agricultural surplus was pro-
duced to satisfy tax demands. The presence of imported products means that at least part of the surplus 
was sold or exchanged. The Roman administration may have exerted their influence by demanding 
certain products, but even they would realise what could realistically be achieved by the rural settlements 
in the Eastern Dutch River Area. 
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3. Animals and ritual within a rural settlement
During the excavation of the settlement Passewaaijse Hogeweg, numerous cases were found of animal 
bone deposits that struck the excavators as ‘odd’ in some way. This ‘oddness’ was felt intuitively at first, 
but was actually based on completeness of the bones, concentration of several bones, or association with 
other, non-bone finds. In short, the animal bones in the deposits deviated from what was considered 
‘normal’ bone refuse.  For many of these animal bone deposits, the author was called on site to inspect 
the animal bones and record any information. A protocol was developed for excavating and recording 
these animal bone deposits. Detailed drawings or photographs were made of most of them. 
No definitive interpretations were made in the field regarding the ritual or non-ritual nature of these 
deposits; an open mind was felt to be important for the analysis of the data. However, the possibility was 
recognised that the deposits could have been created during some kind of ritual. Thanks to the care with 
which this settlement was excavated, a large set of data on animal bone deposits is available for analysis. 
Apart from the animal bone deposits recognised during the excavation, some deposits were only recog-
nised during the analysis of the animal bones in the laboratory. Because these deposits were not recog-
nised in the field, not all the relevant information was recorded; for example, no drawings or photographs 
were made. As a result, the interpretation of these deposits will be more difficult and tentative. 
Although many archaeologists agree on the special nature of the sort of deposits found at Passewaaijse 
Hogeweg, opinions differ on whether they should be interpreted as resulting from ritual activities. Other 
explanations for special animal deposits include purely functional activities and taphonomic processes. 
This chapter will attempt to establish whether the special animal deposits from Passewaaijse Hogeweg 
originated in a ritual context. 
Before describing the specific character of the special deposits from Passewaaijse Hogeweg, it is neces-
sary to discuss what ‘ritual’ is and to define the term for the purpose of this analysis. After discussing the 
nature of ritual, the question of whether it is possible to recognise ritual in archaeology must be answered. 
Next, previous research into ritual in archaeology and the relationship between ritual and economy will 
be discussed. The criteria used by other archaeologists to identify ritual in archaeology are examined 
and used to develop criteria relevant to the specific cases from Passewaaijse Hogeweg. After describing 
the special animal deposits from Passewaaijse Hogeweg themselves, it will be established whether they 
should be seen as ritual or not. Once their ritual character has been established, an attempt is made to 
interpret their meaning and importance within the settlement. Finally, the special deposits from Passe-
waaijse Hogeweg will be compared with other special animal deposits from the Netherlands, and a few 
examples from outside the Netherlands. 
 . 1  t h e  n at u r e  o f  r i t ua l
It is not necessary to start from scratch when studying ritual in archaeology. Anthropologists have done 
much work in this field that we can use, both in theoretical and in field studies. Field studies by anthro-
pologists of rituals of exotic people in faraway countries may not seem relevant when discussing ritual 
in the Netherlands during the Roman period, but it helps us to broaden our modern western minds. 
Archaeologists can also take advantage of the theoretical framework anthropologists have created in their 
studies. Anthropological research will give us a better understanding of ritual. Furthermore, it will be 
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useful when formulating the questions we can and must ask of ritual deposits in archaeology. Finally, it 
is an indispensable tool when interpreting ritual in archaeology. 
 . 1 . 1  d i v i s i o n  b e t w e e n  r i t ua l  a n d  n o n - r i t ua l
Before we can discuss what exactly ritual is, we must ask ourselves whether it is possible to differentiate 
between ritual and non-ritual behaviour. De Coppet believed it is essential to understand the difference 
between ritual and non-ritual in the society under scrutiny.1 A first question is whether ritual can be seen 
as a separate kind of behaviour, or whether it is part of many kinds of social action. Anthropologists have 
tended to see ritual either as a distinct and autonomous type of behaviour, or as an aspect of all human 
behaviour.2 The truth probably lies somewhere in the middle. 
It is important to realise that participants always know whether they are performing a ritual or not. A 
ritual is consciously experienced by the people taking part in it. The question is whether it is recognis-
able for an observer who is not part of the community. Lewis suggested that ritual is often intuitively 
recognised by researchers.3 It is the alerting peculiar aspect of ritual which calls to us for attention.4 
There is a “central area of general agreement on what is ritual”.5 However, there are no clear boundaries 
separating ritual from other kinds of behaviour.6 When studying ritual, we must accept that there are 
grey areas and doubtful cases. This is the nature of the subject. Parkin agrees with Lewis that anthropolo-
gists will recognise a ritual when they see one.7 The sense of special occasion that they recognise is also 
recognised by the participants in the ritual. That is in fact one of the defining aspects of ritual: the fact 
that the participants realise that they are behaving in a way that is different from how they would behave 
at non-ritual occasions. Many kinds of behaviour include a ritual aspect. It seems that we cannot draw 
absolute lines between ritual and non-ritual behaviour. However, it is clear that the central core of ritual 
behaviour will be easily recognised. 
 . 1 .   d e f i n i t i o n s  o f  r i t ua l
There are as many definitions of ritual as there are researchers. Ritual is defined differently for different 
societies, because religion and spatial and temporal contexts are culturally defined. A general cross-cul-
tural materialist definition may not be possible.8 However, it is important to define what we mean by 
ritual. 
Merrifield defined ritual customs as practices that set out to manipulate supernatural powers into 
providing some advantage or preventing disaster, for the benefit of an individual or the community.9 He 
later defined ritual as “prescribed or customary behaviour that may be religious, if it is intended to placate 
or win the favour of supernatural beings, magical if it is intended to operate through impersonal forces 
of sympathy or by controlling supernatural beings, or social if its purpose is to reinforce a social organi-
sation or facilitate social intercourse”.10 Platvoet defined ritual as an “ordered sequence of stylized social 
behaviour that may be distinguished from ordinary interaction by its alerting qualities which enable it 
to focus the attention of its audiences – its congregation as well as a wider public – onto itself and cause 
them to perceive it as a special event, performed at a special place and/or time, for a special occasion 
1  De Coppet 1992, 8-9.
2  Bell 1992, 70.
3  Lewis 1980, 7.
4  Lewis 1980, 20.
5  Lewis 1980, 7.
6  Lewis 1980, 6-7.
7  Parkin 1992, 15.
8  Garwood et al. 1991, viii.
9  Merrifield 1987, xiii.
10  Merrifield 1987, 6.
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and/or with a special message”.11 In order to do this, ritual uses culturally specific symbols. Parkin came 
up with the following ‘minimal’ definition: “Ritual is formulaic spatiality carried out by groups of people 
who are conscious of its imperative or compulsory nature and who may or may not further inform this 
spatiality with spoken words“.12 His concern with spatiality is obvious. Turner described ritual as “formal 
behaviour for occasions not given over to technological routine, having reference to beliefs in mystical 
beings or powers”.13 Garwood et al. saw ritual as a distinct social phenomenon that can be distinguished 
by “its particular temporal and spatial context, the codified and symbolic form of the performance, and 
its particular cultural referents”.14
The concept of rites of passage was first formulated by Van Gennep and has since become an impor-
tant part of ethnographic research into rituals.15 Rites of passage are those rites which involve a trans-
formation in the person undergoing them. Examples are initiation rites, marriage and funerary rites. In 
most societies, important stages in a person’s life cycle are marked by rites of passage. Parkin suggested 
that all rituals are in some way rites of passage.16 
It is important to note the differences between ritual on the one hand, and ceremony and custom on 
the other. The latter are behaviours that share some characteristics with ritual behaviour. Ceremony and 
custom can be formal, repetitive and bound by rules, which we will see are some of the characteristics 
of ritual. The main difference between ritual and custom or ceremony is that ritual is concerned with 
communicating with the other world, whereas secular ceremony is concerned only with this world.17 
Another difference between custom and ritual is that custom is silent whereas ritual is loud; it demands 
public attention.18 
Similarities in the different definitions of ritual are: the importance of the supernatural, formality or 
rule-governed behaviour, a social aspect, the use of symbols, a special time and place, and efficacy. In the 
next paragraph, we will discuss some of these aspects in more detail. Rituals may or may not be religious. 
It is not necessary to make the distinction for pre-modern societies. In non-industrialised societies, reli-
gion is part of everyday life; religion is ‘embedded’.19
 . 1 .   c h a r a c t e r i s t i c s  o f  r i t ua l
There is no clear demarcation between ritual and non-ritual behaviour, and no universal definition of 
what ritual is. However, when studying the anthropological literature on ritual, some aspects of ritual 
recur on which everyone agrees. These are the distinctive characteristics of ritual that are found through-
out different societies and different time periods. Some of these aspects are more noticeable when 
observing rituals than others. These aspects are communication with the supernatural, formality, the 
adherence to rules, repetition, public attention, and the importance of spatiality.20 
•	 Communication with the supernatural is an important aspect of ritual. Rituals are often intended 
to request the supernatural for something, whether it is fertility, protection or a safe passage to the 
afterworld. There is usually an element of reciprocity: something is given in return for the favour 
asked. In ritual sacrifice, the supernatural is the recipient of (at least part of) the slaughtered animal 
or human being.21 
11  Platvoet 1995, 41.
12  Parkin 1992, 18.
13  Turner 1967, 19.
14  Garwood et al. 1991, vii.
15  Van Gennep 1960, 1-3, 10.
16  Parkin 1992, 12.
17  Moore/Meyerhoff 1977, 14.
18  Parkin 1992, 15.
19  Bloch 1989, 122.
20  Bloch 1989, 42; Goody 1977, 28; Meyerhoff 1977, 199; 
Moore/Meyerhoff 1977, 4, 7.
21  Green 2001, 22.
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•	 Formality and rules
This aspect is variously described as stereotypy, rigidity, stylization, standardised behaviour, rule-governed 
behaviour or prescribed behaviour.22 Formality can be expressed in formalised language, movements or 
dress. The language used in ritual is different from everyday language. Ritualized speech and singing, for 
instance, are important aspects of ritual.23 A solemn and measured voice can also be used.24 Formalised 
language has associations of being timeless, polite, respectful and holy.25 Participants in ritual often use 
slow and deliberate movements and gestures.26 Formality creates a distance between the ritual actions 
and the time, location and participants. Thus, these actions become timeless and associated with the 
supernatural.27
Formality also encompasses the explicit rules that guide the order and sequence of rituals. These rules, 
known by the people involved, are not self-evident, but artificial and arbitrary.28 Hill emphasised that 
what is important is that the rules and sequence of the event are clear to the participants.29 The actions 
performed within a ritual gain a significance they would not otherwise have. Although the rules of ritual 
are known by the participants, the meaning may or may not be known.30 As Lewis described it: “What 
is clear in ritual is knowing how to do it rather than knowing what it means”.31 The formality of ritual 
alerts both participants and observers.32 It demands attention from the audience and deflects questioning. 
Even when performed for the first time, stylization and repetition make the ritual tradition-like.33 
•	 Repetition
Repetition of occasion, content or form is another aspect found in ritual.34 There are two aspects to 
repetition: the repetition of how a ritual is performed, and repetition within a ritual. Because the words 
and actions are repeated in a similar manner every time the ritual is performed, it is recognised as ritual 
and meaningful. Repetition of words and actions within a ritual serve to emphasise the special circum-
stances. Because ritual is not an argument, its messages cannot be expanded; they can only be repeated.35 
Moore/Meyerhoff saw the function of repetition as insisting on the truth of the messages involved in 
the ritual.36 
•	 Public aspect 
Ritual usually includes an aspect of public attention; it is often performed in front of an audience. Lewis 
suggested that although not every ritual is watched by an audience, every ritual contains a public aspect: 
the ritual is ruled and taught and learned. The rules are determined and recognised by the community. 
A ritual can also belong to a restricted community within society.37 Even where a ritual is private, the 
supernatural can still be regarded as the audience for whom the ritual is performed. 
•	 Spatiality 
Parkin emphasised the importance of spatial orientation and directionality in ritual, and of spatial move-
ments especially.38 Ritual may prescribe spaces, positions and directions for participants. As an example, 
Parkin mentioned the importance of the spatial orientation of the body in burials in an ethnic group in 
22  Platvoet 1995, 28; Merrifield 1987, 6; Lewis 1980, 13; 
Moore/Meyerhoff 1977, 4, 8.
23  Bloch 1989, 20.
24  Middleton 1977, 80.
25  Bloch 1989, 27.
26  Middleton 1977, 80.
27  Bloch 1989, 44.
28  Lewis 1980, 8, 20.
29  Hill 1996, 26.
30  Lewis 1980, 19.
31  Lewis 1980, 116.
32  Lewis 1980, 25.
33  Moore/Meyerhoff 1977, 8.
34  Moore/Meyerhoff 1977, 7.
35  Bloch 1989, 42.
36  Moore/Meyerhoff 1977, 17.
37  Lewis 1980, 21.
38  Parkin 1992, 16-17.
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Kenya. He not only discussed the literal meaning of spatiality but also the metaphorical one. He saw the 
concept of rites of passage as referring to both physical and social and cosmological movement. Apart 
from spatial orientation and movement, the concern with space can also be expressed in setting apart a 
special space where ritual is performed. 
Most of the characteristics mentioned above can be seen as devices used to alert the public.39 Lewis saw 
these features as being responsible for creating the peculiar quality of ritual.40 This quality not only serves 
to let the members of a society know that they are watching or participating in something special, but 
also allows the researcher to recognise ritual.41 
Not all aspects of ritual are easily recognised, especially in archaeology. Communication with the 
supernatural may be visible archaeologically in some rituals, especially where images of gods or inscrip-
tions naming gods are involved. Special spaces where rituals are performed, such as ritual rooms, buildings 
or enclosures, may be present in some societies. The public aspect is important to keep in mind when 
searching for rituals in archaeology. Large rooms may reflect an audience composed of more than just 
family members or local people. The aspects of formality and repetition are crucial for archaeologists in 
recognising ritual. It is these aspects that can result in recurring patterns of deposits, which are recognis-
able to archaeologists.  
 . 1 .   f u n c t i o n  o f  r i t ua l
Ritual has three different functions. First, there is a very practical side to ritual: it is performed for a 
particular reason with the intention of affecting the environment. Second, ritual plays an important role 
in creating or maintaining social relations within a society. Finally, ritual has a psychological effect that 
is especially important in times of crisis. These three functions are closely interlinked and cannot always 
be separated. 
Efficacy	of	ritual
Ritual is performed in order to order, rectify or transform a particular situation.42 It is also a way to 
create order in situations of disorder.43 An increase in the performance of rituals could reflect situations 
of instability. Finally, ritual provides people with guidance on how to act in a particular situation.44 Two 
examples of reasons for performing rituals are to thank the gods for their generosity and to ensure the 
fertility of land and livestock.45 To consider ritual as irrational behaviour would be to judge other people 
and periods by our own western standards.  It will also ignore the widespread superstitious beliefs still 
held today by many western people. Participants in a ritual believe that the ritual will be effective. To 
them, it is not irrational, but a functional means to control an unpredictable world. It helps people to 
survive by giving them the feeling that they can control their environment. If a ritual works (by main-
taining or increasing health or prosperity), people would have no reason to doubt their beliefs in the 
efficacy of the ritual.46 
Other scientific fields can explain why people believe in the efficacy of ritual. Animal behaviour and 
psychology studies have shown the significance of the so-called confirmation bias that is essential in 
learning by both the animal and human brain. When two events occur close together in time, the brain 
39  Lewis 1980, 97.
40  Lewis 1980, 7.
41  Lewis 1980, 20.
42  Bell 1992, 108.
43  Middleton 1977, 81.
44  Lewis 1980, 34.
45  Derks 1998, 76.
46  Lewis 1980, 14.
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associates them, and believes that one is caused by the other.47 In many cases, there is a true association, 
but in others, the two events are separate and their occurrence in time coincidental. Confirmation bias 
is the basis of superstition. Without knowledge of the true reason behind events, it is not surprising that 
people believe rituals cause desired events or end disastrous ones. 
Ritual	and	social	relations
There is an important social aspect to ritual. Ritual can function to demonstrate social relations and to 
enhance social bonds. The participation in rituals can help to strengthen bonds between people by draw-
ing attention to their shared identity. Participation in a ritual can indicate social status.48 It can also serve 
to gain social prestige by showing off wealth.49 Participation in a ritual may not be open to everyone; it 
can be restricted to a certain section of the community. 
It is not necessary to believe in a ritual in order to participate in it. Those who do not believe in 
the efficacy of a ritual may participate for other reasons, such as celebrating or proclaiming their ethnic 
unity.50 Performing a ritual can also be a symbolic statement to outsiders or consolidation of internal 
values and meanings.51 Ritual can serve to solve social conflicts. For instance, Turner described how the 
decision to perform a ritual in a particular tribe in Zambia was guided by social conflicts.52
When considering ritual, we must ask who performed ritual in a particular society. Some societies 
have ritual specialists, whereas in other societies rituals are performed by non-specialists. A ritual specialist 
functions as an intermediary between this world and the other world.53 Ritual specialists are typical for 
societies with a certain social stratification.54 If ritual specialists do not exist, is a ritual performed by one 
individual, a family, a part of the community or the whole community? 
Apart from the relations within a community, ritual is concerned with the relations between man 
and the supernatural. Relations between man and god are renewed by an exchange of gifts during the 
ritual.55 An anthropological study showed the twofold nature of rituals: individual and communal. In a 
village in northeast Thailand, rituals were observed to appease the village guardian spirits and to appease 
malevolent spirits.56 The guardian spirits were propitiated in two contexts. The first context is a collec-
tive ritual that took place twice a year: to request a good harvest and to give thanks after the harvest. In 
the second context, individuals appealed to the guardian spirits to withdraw their anger directed at this 
person. The value of the offering in the second case was dependent on the seriousness of the situation. 
There was a clear scale of increasing value of offerings, from chicken to buffalo.57 
The	psychology	of	ritual
Apart from the practical and social functions, ritual also has a psychological function. In times of uncer-
tainty or conflict, it is important that people feel that they are in control of their environment. Perform-
ing rituals can give them this feeling. The psychological function of ritual is “to calm the anxiety that 
arises from confrontation with the unforeseen, the unknown, the incommensurable, the event that eludes 
understanding and technical action, and the uncontrolled (…) It allows a person to be reassured or to 
take courage and go forward again with tenfold strength”.58 
Confronted with disastrous and little-understood events such as epidemics or extreme weather, a soci-
ety that has suitable rituals for such situations may be more likely to remain stable. The adverse conditions 
may be easier to bear just because the society has a response available. 
47  Grandin/Johnson 2005, 98.
48  Lewis 1980, 89.
49  Hoekstra 2001, 31, 33, 34.
50  Baumann 1992, 112.
51  Baumann 1992, 100.
52  Turner 1969, 10.
53  Derks 1998, 212.
54  Bell 1992, 130.
55  Derks 1998, 73.
56  Tambiah 1969, 439.
57  Tambiah 1969, 439.
58  Jamous 1992, 68-69.
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 . 1 .   t h e  c o n c e p t  o f  s a c r i f i c e
An important concept we must consider is that of sacrifice. Sacrifice is a particular kind of ritual in which 
either a living animal or person is killed and its essence or body offered to the gods, or an inanimate 
object or food is destroyed or taken out of circulation by offering it to the gods. 
Because this study is concerned with animal remains in ritual deposits, sacrifice plays an important 
role. As in other rituals, the sequence of events of a sacrifice is important. Green described a sacrifice 
as a kind of performance.59 Often, different acts such as dancing, singing and praying are involved. The 
sacrifice is often preceded by a procession and the decoration of the victim. During this process, tension 
is built up that is released by the completion of the sacrifice: the death of the animal. Sacrifice is usually 
a group event. The responsibility is shared by the community and the rewards are also reaped by the 
community. 
Sacrifice establishes “a means of communication between the sacred and profane worlds through the 
mediation of a victim, that is, of a thing that in the course of the ceremony is destroyed”.60 It involves 
reciprocity: something is given to the gods in return for a favour asked.61 To make it possible for an offer-
ing, whether it is an animal or object, to move from the secular world to the sacred world, it has to be 
transformed. In the case of a living offering, this usually means that is has to be killed; inanimate objects 
are destroyed so they can no longer be used in this world.62 
 . 1 .   f e a s t i n g :  t y p e s  a n d  f u n c t i o n s
A useful definition of feasts is “communal food consumption events that differ in some way from eve-
ryday practice”.63 Differences from everyday food consumption can be found in the number of people 
involved, the quantities and types of food consumed, the types of food containers and serving platters, the 
duration, the occasion, and the setting. These characteristics are variable for different types of feast. Feasts 
are often part of rites of passage such as weddings, funerals, and childbirth, but also occur during house 
construction, to cure disease and to promote fertility.64 Feasts are “ritualised social events”, in which food 
and drink are the main mediums of expression.65 
Different types of feast can be distinguished, and each type has its own specific function, which can 
be symbolic, social, political or economic. Instead of describing the various classificatory systems in full, 
I will just mention some examples here. First, the work-party feast is a means of getting a large number 
of people together to cooperate in a task that is too large for one household (for instance building a 
house) or small village. The workforce is attracted by and compensated for by a feast. Work-party feasts 
are typical for agrarian societies.66 
Second, several types of feast are concerned with social status. Diacritical feasting, for instance, is a 
way to legitimise and emphasise social inequality within a society. In this particular type of feast, the 
emphasis is on rare or expensive foods and food service vessels, whereas in other feasts the emphasis is 
more on the quantity of food offered to guests.67 Hayden saw competitive feasting, another type of feast 
concerned with social status, as a mechanism for “converting surpluses in subsistence economies into 
wealth and power”.68 
59  Green 2001, 34-35.
60  Hubert/Mauss 1964, 97.
61  Green 2001, 22.
62  Green 2001, 24.
63  Dietler 1996, 89.
64  Adams 2004, 62; Dietler 1996, 89.
65  Dietler 1996, 89.
66  Adams 2004, 62.
67  Dietler 1996, 97-98.
68  Hayden 1996, 144.
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Celebratory or solidarity feasts strengthen social bonds within a household, village or larger region. 
Food is provided by many households and there is no emphasis on prestige items or foods.69 This means 
that this type of feast will be difficult to detect in archaeological contexts. A final type of feast, the mor-
tuary or funerary feast, will be described in the next chapter. 
 .   r i t ua l  i n  a r c h a e o l o g y
 .  . 1  r e c o g n i s i n g  r i t ua l  b e h av i o u r  i n  a r c h a e o l o g y
Now that we have some idea of the nature of ritual, we must move on to the problem of identifying 
ritual in archaeology. There is such a wide range of ideas about what constitutes ritual that it seems hope-
less to try and identify ritual behaviour in archaeology. Nevertheless, ritual events play such an important 
part in human lives that we can never fully understand the past without any knowledge about them. 
The study of ritual in archaeology is hindered by limitations. An archaeologist cannot observe people 
performing a ritual, hear their words or see their gestures. All we are left with are the material remains 
left by the ritual. Some rituals will consist only of acts, speech and gestures; these rituals will be invisible 
to the archaeologist. All we can hope for is that the society we are studying will have had rituals that 
resulted in material remains entering the ground. Of necessity, our study of rituals in a certain society 
will be incomplete. 
Figure 3.1 illustrates what archaeologists can expect to find of ritual behaviour: only material remains 
deposited in the ground during or after a ritual. Rituals that do not make use of material culture or 
organic substances such as animal bones are invisible to the archaeologist. The survival of the material 
remains of rituals is influenced by taphonomic processes and preservation. Excavation strategies deter-
mine whether the material remains will be recovered, and finally the archaeologist and specialist are 
responsible for recognising the remains as those of a ritual. 
For a long time, archaeologists have been reluctant to recognise behaviour that does not seem to 
have a material purpose.70 Some say that it is impossible to understand such behaviour and we should 
not try. On the other hand, archaeologists hardly understand all functional behaviour, but see it as their 
job to do so. Furthermore, it seems dangerous if not short-sighted to rule out a whole range of human 
activity that we know took place. Just as other behaviour, ritual practices may leave material remains for 
archaeologists to find. The key is to look out for such remains and to be able to identify them correctly 
as resulting from ritual behaviour. When using archaeology to study ritual, we must limit ourselves to 
searching for rules rather than for meanings or explanations. The rules may be visible in material remains, 
whereas the meanings of rituals are based on speculation. Also, the original meaning of a ritual may be 
lost over time.71 
So when we have decided that it is possible to study ritual behaviour through archaeological remains, 
what do we look for? When establishing a set of identifying characteristics for ritual remains, the most 
obvious starting point are archaeological contexts that are clearly ritual, such as sanctuaries and cemeter-
ies. Identifying ritual in settlements will not be as easy, but this is where the knowledge gained from 
clearly ritual contexts will be invaluable. There are several tools we can use to help us identify remains 
from ritual behaviour. 
First, intuition seems an invaluable tool. The alerting aspect of ritual described by Lewis for eth-
nographic studies is also present in archaeological cases. Every archaeologist with field experience in a 
certain region and time period instinctively recognises deposits that are ‘different’ from everyday finds. 
69  Adams 2004, 61.
70  Merrifield 1987, 1.
71  Lewis 1980, 11.
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Fig. 3.1. Archaeological evidence for rituals: a taphonomical approach.
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This may not seem a very scientific method, but Lewis emphasised the importance and validity of this 
instinctive recognition of ritual.72 Intuition may guide us to special behaviour, but criteria are needed to 
establish whether this behaviour can be seen as ritual. Certain structured deposits can result from non-
ritual behaviour. For example, concentrations of horncores have been associated with leatherworking, 
and concentrations of scapulae with the smoking of meat.73 
Second, some of the aspects of ritual recognised in ethnographic studies can be useful in recognis-
ing ritual in archaeology in a more structured manner. Repetition, an important characteristic of ritual 
behaviour, can result in similar finds over time and between different settlements. Another characteristic, 
formality or rule-governed behaviour, can be reflected in the manner of deposition. Both repetition and 
formality can contribute to recognisable, patterned deposits. Finally, the study of material remains from 
archaeological ritual contexts results in a list of criteria that can identify such remains from non-ritual 
contexts. Of course, these criteria may differ between different regions and time periods. 
Archaeologists distinguish several categories of ritual: rituals in sanctuaries, funerary rituals, rituals 
associated with buildings, and rituals associated with fertility of livestock and crops. These rituals took 
place at different social levels. Some rituals involved large numbers of people, for instance in regional 
sanctuaries. At the other end of the spectrum are rituals at household level. It is the latter that are of 
most interest to the present study, because these are the sort of rituals that took place in every rural set-
tlement. Feasting forms a particular type of ritual, with its own set of criteria, and will be described in 
the next paragraph.
 .  .   f e a s t i n g
Recognising	feasting
The characteristics of feasting make it possible for anthropologists and archaeologists to recognise it. 
Hayden listed six criteria that are significant for archaeologists.74 Although Hayden’s list of criteria for 
identifying feasting is focused on competitive feasts, most are valid for other types of feasting as well. 
1.  The resource base should be abundant enough to allow the production of a surplus.
2.  Special foods are often selected for feasts. The special nature of these foods is found in their rarity 
or the fact that they are difficult to procure or labour-intensive to produce. Copious leftovers and 
greater wastage than normal are typical for feasting. In the case of animal bones, the marrow is often 
not used, and some bones may still be articulated. Single deposits of large quantities are typical feast-
ing refuse.75 Certain types of food are only consumed at feasts.76 
3.  Special vessels are often used during feasting, both for preparing and serving food and drink. 
Archaeologists should look out for large size, elaborate decoration and materials that are difficult to 
obtain.77 
4.  Food can be converted into prestige items that are non-perishable. These items are obtained through 
regional exchange networks.78 
5.  Large feasts require special facilities such as feasting grounds or structures. Anthropological studies 
have so far not provided archaeologists with useful guidance on where and what to look for. 
72  Lewis 1980, 20-21.
73  Prummel 1978, 399; Lauwerier 1988, 61.
74  Hayden 1996, 137.
75  Hayden 1996, 137-138.
76  Adams 2004, 60.
77  Hayden 1996, 138-139.
78  Hayden 1996, 139-140.
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6.  This criterion is specific for competitive feasting. This type of feast requires the presence of so-called 
Triple A personalities. Evidence can be found in rich burials, unusual burial treatment, craft speciali-
sation and site hierarchy.79 
The second criterion is most relevant for the present study because it relates to animal bone assemblages. 
Special foods can be identified when comparing species representation of possible feasting remains with 
a “normal” species representation. Particular species of wild or domestic animal may be perceived as 
appropriate for feasts. There may also be a selection for certain age categories such as young animals. 
Both the quantity of the remains and the homogeneity within the deposit are important arguments 
when distinguishing between feasting waste and everyday rubbish. Other criteria, focusing on pottery 
and structures, can be used to recognise additional evidence for feasting. 
Feasting	in	archaeology
Feasting is a ritual activity that is of particular importance to the archaeologist because it is more likely 
to leave archaeologically visible remains than many other rituals. Feasting has indeed been identified in 
archaeology. One example is the Neolithic site of Durrington Walls in England. Both the quantity of ani-
mal remains and the less intensive butchery were seen as indications for feasting, together with evidence 
for missing skulls and ritualised hunting of domestic pigs.80 Durrington Walls is a causewayed enclosure, 
which is a type of site that has been interpreted as a communal centre for feasting and exchange.81 Dietler 
believed that the building of large Neolithic monuments (such as Stonehenge) depended on work-party 
feasts.82 The Neolithic in England seems to be particularly rich in evidence for feasting, but feasting is 
also found in other periods. A Beaker-period barrow in Northamptonshire revealed that forty cattle were 
killed and eaten at the site, probably over a relatively short period of time. A large number of cattle skulls 
was brought to the site from elsewhere.83 Excavations of an underground chamber next to the chapter 
house of the cathedral in Worcester unearthed 17th-century consumption waste from either a single 
ecclesiastical feast or a series of high status meals. Half of the domestic mammals and birds were killed at 
young ages, and the wild animals included several species known to be high status food items.84
As an example that feasting is not restricted to England, evidence for feasting was also found in a 
sanctuary in Mycenaean Greece and a Roman Mithras temple in Tienen (Belgium).85 The Greek sanctu-
ary showed feasting for a socially restricted group of people. Feasting was combined with sacrifice, in this 
case the burning of defleshed bones.86 At the Mithras temple in Tienen, several pits were found to contain 
consumption waste of a single event, at which 286 chickens (most if not all male), 14 lambs, 10 piglets, 
as well as some fish, beef and wild birds were consumed. The feast, which can be situated in June-July, 
must have fed a hundred to several hundred people.87 Arguments used in these archaeological cases for 
interpreting the animal bones as the remains of a feast are species representation, body part representation, 
age of the slaughtered animals, abundance, pottery (function or quantity) and context. 
Feasting may be easier to identify in special contexts such as sanctuaries. However, it has also been 
found in settlements. Three examples from the Netherlands should be mentioned here. An animal assem-
blage from a military latrine in early Roman Nijmegen shows several wild animal species, some of the 
earliest chickens found in the Netherlands, and at least four suckling pigs. Based on species representa-
tion, species diversity, and the pottery found with the bones, the remains were interpreted as those of a 
festive meal.88 At a Late Roman settlement in Heeten, several large concentrations of bone were found. 
79  Hayden 1996, 140-141.
80  Albarella/Serjeantson 2001, 40-41.
81  Dietler 1996,  105.
82  Dietler 1996, 104-105.
83  Davis/Payne 1993, 19.
84  Thomas 1999, 345, 349-351.
85  Hamilakis/Konsolaki 2004; Lentacker et al. 2004.
86  Hamilakis/Komsolaki 2004, 143, 146-147.
87  Lentacker et al. 2004, 85.
88  Lauwerier 2002, 63-64.
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The species distribution was unremarkable, but the bones showed less intensive butchery compared to 
bones found elsewhere on this site. One of the bone concentrations consisted of remains from nine 
cows and four pigs, all slaughtered and butchered over a short time. The amount of meat suggested that 
a large number of people were involved.89 At a Roman settlement in Houten, evidence was found for a 
ritual meal in which the meat of a horse was apparently consumed. Other horse bones from the same 
site indicated that horse meat was not normally eaten.90 
 .  .   r i t ua l  a n d  e c o n o m y  i n t e r t w i n e d
Ritual practices were traditionally seen as being distinct from functional, everyday behaviour. For a long 
time, ritual and economic behaviour were studied and discussed separately. The persistent desire to class 
actions and decisions as either ritual or economic stems from the simple fact that this distinction is made 
in modern western society. However, the relation between ritual and economy in pre-industrial societies 
is strong. Piot’s study of the Kabre in northern Togo provides an excellent example of how ritual and 
economy are interdependent in this African community.91 The opposition between the two provides a 
structure for a regional system. Piot demonstrated how the community is divided into ritual and eco-
nomic sub-communities, who are dependent on each other for survival.92 
The interdependency between ritual and economy was also recognised in archaeology. Grant points 
out that no clear separation can be made between the economic and the symbolic in archaeology.93 Try-
ing to separate them is a mistake. We must question whether it is even possible to distinguish between 
ritual and economic. It is unlikely that human behaviour was motivated by either strictly economic or 
strictly symbolic considerations. 
Hill also warned against maintaining the ‘sacred-profane dichotomy’.94 All human actions have a 
symbolic dimension. Neither the contents of ritual practices nor the location can be separated from non-
ritual activities. Because the contents are not always different from non-ritual contents, studying what is 
done with them is the only way of recognising rituals. Hill advised to study the nature of the events that 
created the deposit being studied.95 In our case, we must ask ourselves how the animal bones ended up 
in a specific context. 
An important question that comes up when discussing the relation between ritual and economy is 
whether sacrificed animals constituted a loss of valuable meat to the economy. In other words, what are 
the consequences of ritual for the economy? These consequences may not have been as negative as has 
been believed. There were two ways in which economic loss to the community could be minimised, 
whilst still fulfilling ritual obligations. First, there may have been a selection for those animals that were 
not or less valuable, such as weak or sick animals (especially when an animal was to be buried whole; 
otherwise it may have posed a health risk) or those animal species that were not used for consump-
tion. Grant suggested that the choice of sacrificial animals at Danebury may have been guided by such 
economic factors.96 At Danebury, horses and dogs frequently occurred in special deposits. Because these 
species were not eaten at Danebury, they constituted only a small economic loss. One example of choos-
ing a sick animal for a ritual is found in the cemetery in Tiel-Passewaaij, where a chicken suffering from 
avian osteopetrosis is buried as a grave gift (fig. 4.5). Another example of second-rate offerings is a build-
ing offering from Passewaaijse Hogeweg, consisting of two pots with manufacturing flaws (fig. 3.2).97 Of 
89  Lauwerier 2002, 64-65; Lauwerier et al. 1999, 176-178. 
90  Lauwerier 2002, 69-70.
91  Piot 1992.
92  Piot 1992, 35-38.
93  Grant 1991, 109.
94  Hill 1996, 23.
95  Hill 1996, 26.
96  Grant 1984b, 223-226.
97  Heeren/Van Renswoude 2006, 236.
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course, choosing “second-rate” offerings may have been inappropriate in some societies or rituals, where 
the quality of a sacrifice was enhanced by the degree of loss associated with it. 
A second option is to offer only part of the animal to the gods, and consume the majority of the 
meat. Sacrifice of an animal may thus not necessarily have resulted in the loss of much meat. The skin, 
tendons and bones could also be used. However, when the meat was consumed by the whole community, 
it still constituted a loss to an individual person. Both options can be recognised in ethnography as well 
as archaeology. Ethnographic parallels show that it is common for a sacrificed animal to be consumed by 
the community. Piot described a cow that was sacrificed to a spirit; the meat was subsequently divided 
between homesteads.98 A similar practice probably took place in Gallo-Roman temples and sanctuaries, 
where the meat of sacrificed animals was consumed within the sanctuary (see 3.2.4). 
At many sanctuaries, the meat from sacrificial animals was consumed, so the meat was not lost to the 
community. Veenman warned against studying ritual animal bones outside of their economic context.99 
The separation between the two aspects is artificial; it would be advisable, therefore, to study animal 
bones from ritual and economic processes in relation to each other. Lauwerier also considered that the 
meat of sacrificed animals was consumed.100 However, the young age at which cattle were sacrificed at 
two Roman temples (Elst-Grote Kerk and Empel, see 3.2.4) in the Netherlands demonstrates a remark-
1
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Fig. 3.2. Foundation deposit from Tiel-Passewaaij and a reconstruction of the moment the pottery was buried. Drawing M. Kriek. 
Both pots were found to have manufacturing flaws.
98  Piot 1992, 43.
99  Veenman 2002, 133.
100  Lauwerier 2004, 68, 71.
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able deviation from the elderly age at which most cattle in settlements were slaughtered. It is possible 
that the young animals that were selected were not the strongest or healthiest animals, thus minimising 
the loss to the economy. On the other hand, they may have been selected for opposite reasons, such as 
the purity of youth. At a temple in Nijmegen, chickens and mammal legs were sacrificed by burning.101 
The presence of all skeletal elements is used as an argument that at least some of the chickens were burnt 
whole. Although meat was lost for consumption in this ritual, it seems to have involved only small num-
bers of chicken. 
Apart from the choice of animals for sacrifice, and the possible loss of meat to the community, we 
must acknowledge the practical function that ritual was expected to have for the economy. To a society 
that believed in the efficacy of their rituals, the sacrifice of an animal was not so much a loss, but rather 
an investment. Just as sowing a field ensured a good harvest, so would sacrificing an animal have ensured 
prosperity or fertility. Veenman used the terms ‘ritual economy’ to refer to a system where rituals are 
carried out to benefit the economy.102 Ritual can be seen as an economic act that was meaningful and 
practical to the people who believed this would accomplish something, and not as irrational behaviour. 
The economy depended on animal husbandry and arable farming, which are both heavily affected 
by outside forces such as the weather and disease. These factors could not be controlled by man directly, 
but it is likely that they were believed to be controlled indirectly through rituals. Examples of this sort 
of ritual are an appeal to the gods for good weather, fertility rites, and rituals to ensure the good health 
of livestock. We may now believe these rituals to be irrational and ineffectual, but to the people involved 
they must have been powerful ways (or the only way) of controlling uncontrollable factors. 
Lauwerier considered the sacrifice and burial of complete animals as an economic loss, but recognised 
a possible profit in terms of status to compensate for this loss.103 Piot’s ethnographic study mentioned that 
the sacrifice of a cow served to maintain good relations between humans and spirits, thus ensuring the 
fertility of fields.104 Hill pointed out that one of the functions of ritual is maintaining social relationships 
and gaining political power, which is economic behaviour.105
 .  .   p r e v i o u s  a n d  c u r r e n t  r e s e a r c h  i n t o  r i t ua l  i n  a r c h a e o l o g y
Ritual in archaeology has mostly been studied for sanctuaries and cemeteries, contexts for which the 
sacred nature is certain. Most researchers feel confident in assigning the label ‘ritual’ to animal bones 
found in sanctuaries, where they would hesitate in doing so in the case of special deposits from settle-
ments. Another ritual context is formed by cemeteries. As animals in funerary ritual form the subject of 
the next chapter, in this chapter we will limit ourselves to sanctuaries. First, we will discuss some examples 
of studies of animal bones from obvious ritual contexts. Then we will move on to non-bone finds, origi-
nating from non-ritual contexts, that have been interpreted as ritual. Finally, we will see what research 
has been done into the subject of ritual animal bone deposits in settlements. 
Animals played an important role in Late Iron Age sanctuaries in Northern France, such as those at 
Gournay-sur-Aronde and Ribemont-sur-Ancre. The precise details vary between different sanctuaries, 
but basically there were two distinct processes taking place. The first revolved around the decomposition 
of animal carcasses. There is evidence that carcasses of cattle and horses were buried temporarily and 
moved after decomposition. The second process consisted of consumption of different animal species 
(sheep and pig) and disposal of the remains. Remains of these processes were found in pits and the large 
101  Zeiler 1996, 5.
102  Veenman 2002, 133.
103  Lauwerier 2004, 69.
104  Piot 1992, 44.
105  Hill 2001.
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ditches surrounding the sanctuaries. Other practices, such as the burial of complete skeletons, the con-
sumption of dogs, the display of horse and human skulls, and the construction of ossuaries out of horse 
bones were limited to just one sanctuary.106 
An excellent example from England of the study of animal bones from sanctuaries is that by Legge 
et al.107 The detailed analysis of sheep mandibles from two Roman temples in Britain provided clues to 
the frequency and season of religious events. At Harlow Temple in Essex, lambs were killed in two nar-
row age ranges: 6 to 8 months and 18 to 20 months.108 If the lambs were born around the same time 
in spring, which is very likely, they must have been killed in a short period in the autumn. They were 
probably all killed during a religious festival lasting for a few days or weeks. At Great Chesterford, also in 
Essex, two narrow age ranges were also found for sheep: newborn and 6 to 8 months.109 This suggests that 
there were two periods of sacrifice, one in the spring and one in autumn. About two thirds of the lambs 
belonged to the older age group killed in autumn. The religious festival taking place then was probably 
more important than the one in spring.  
King provided an overview of animal bones in temples in Roman Britain.110 Temples were split into 
groups based partly on the nature of the animal bone assemblages. Many temples showed a selection for 
certain species or age categories, evidence for seasonal festivals and in some cases individual deposits. 
Unlike sanctuaries in Northern France, little evidence was found in English temples for the offering of 
complete animals. Instead, most of the meat was consumed.111 
For the Netherlands, animal bones from two Roman temples have been analysed: the temples of Elst 
and Empel. At the temple of Empel, only disarticulated bones were found, almost all from cattle, sheep 
or goat and pig.112 The assemblage from the early period (25 BC – AD 70) is dominated by cattle (60 %), 
with a sizable percentage of sheep (32 %) and not much pig (8 %).113 The animal bones from the later 
period (second half 2nd century – early 3rd century) show a decline in cattle and a marked rise in pig. 
The distribution of species in this period especially is very different from that in nearby settlements. The 
percentage of cattle is much lower, while the percentages of sheep or goat and pig are higher. 114 Since 
higher percentages of pigs are found in military sites, the rise in pig numbers in Empel was seen as a 
possible reflection of changing sacrificial rituals of soldiers and ex-soldiers.115 Many animals reached the 
temple compound alive and were slaughtered there. Pigs formed an exception: the overrepresentation 
of hind legs demonstrated that at least some if not all pigs were slaughtered outside the sanctuary.116 The 
ages of the animals show a preference for young cattle (15-30 months) and adult or even elderly sheep.117 
This culling pattern differs from that in the rural settlements in the region.118 Seijnen suggested that 
ritual feasting took place at Empel, during which the sacrificed animals were consumed. Ritual slaughter 
and consumption of animals in sanctuaries is a well-known phenomenon in both Celto-Germanic and 
provincial-Roman religion.119  
Lauwerier discussed the animal bones from the 1947 excavation of the temple at Elst.120 More than 
90 % of the bones are from cattle, with a low percentage for both sheep or goat and pig bones. The 
number of horse and chicken bones is negligible. The cattle were mostly killed between 1.5 and 2.5 
years old.121 A recent excavation confirmed Lauwerier’s findings, only now they were based on a much 
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larger assemblage. This allowed for a more detailed analysis of the age distribution, resulting in identifying 
seasonal slaughter peaks of both cattle and sheep in spring and autumn.122 A second temple in Elst shows 
a similar high percentage of cattle and low percentages of sheep and pig bones. However, the percentage 
of horse bones is relatively high.123 As at the other temple site in Elst, cattle were killed between 1.5 and 
2.5 years old. 
A temple in Ulpia Noviomagus/Nijmegen shows a very different pattern: most of the animal bones 
found here were burnt chicken bones.124 This may be related to a difference in cult practice. This temple 
was dedicated to Fortuna, whereas the rural temples were dedicated to Hercules Magusanus. 
In short, there are several aspects of animal bone assemblages from sanctuaries that differ from those 
from settlements. First, the ratios of species are different when compared to an average species ratio for 
rural settlements. Second, the ages at which the animals were killed differ from those in settlements. 
Finally, the finds from some temples demonstrate the seasonal aspect of the faunal assemblages. 
Although research on animal bones from sanctuaries and cult places is important and has taught us 
much about the ritual use of animals, we can no longer ignore rituals within the settlement. Ritual in 
settlements has received little attention compared to ritual in cult places. The use of animals in settlement 
rituals is difficult to study, because the remains from rituals can be hard to separate from butchery and 
consumption waste. Animals must have played a part in rituals within the settlements such as those asso-
ciated with the construction or abandonment of buildings and rituals associated with fertility. There are 
numerous examples of ritual outside ritual contexts such as sanctuaries and cemeteries. Not all of these 
involve animal bones, but they can still be relevant to our study. Apart from animal bone deposits, there 
are offerings associated with building or abandoning houses (consisting of pottery) and hoards of metal 
artefacts or coins. Although these consist of different categories of material, the methodology involved in 
studying them is similar. We can learn from the criteria other archaeologists use to identify ritual deposits 
and the way in which they reach their interpretations. 
The first topic we will discuss is the study of coin and metal hoards. Because the contents of these 
hoards have always had much appeal, they have been studied for a longer time than animal bone deposits. 
So what criteria have been used to establish whether hoards are ritual? 
Galestin discussed the nature of coin hoards in the northern provinces of the Netherlands.125 These 
coin hoards could either have been hidden for safekeeping or deposited as a votive gift.126 To make this 
distinction, Galestin studied the context in which the hoards were found, and the composition of the 
hoards. She concluded that large hoards found in wet contexts outside settlements were deposited as 
votive deposits, whereas smaller hoards buried in settlements are economic hoards that were not retrieved 
by their owners.127 In this case, the criteria used are contents and context of the finds. 
Levy used the following criteria in her study on metal hoards from Bronze Age Denmark: “the stere-
otyped, careful arrangement of many hoards, the common occurrence of pairing in the hoards, and com-
mon deposition in wet places”.128 Based on ethnographic sources, she formulated more elaborate general 
criteria for identifying prehistoric ritual deposits:129
1. Location
 a. specially protected
 b. away from ordinary living space
2. Limited choice of objects
 a. specific species, colour, sex of sacrificial animal and food
 b. well-formed animals or pieces of food
122  Robeerst in prep.
123  Robeerst 2005, 96-97.
124  Zeiler 1996, 5.
125  Galestin 2001.
126  Galestin 2001, 81.
127  Galestin 2001, 98.
128  Levy 1982, 17.
129  Levy 1982, 19.
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 c. certain kinds of personal valuables
3. Association with food
 a. ritual meals
 b. ritual slaughtering
 c. ritual libations
Levy went on to formulate even more elaborate criteria specific to the material and period she is work-
ing on, but those criteria are too specific for our study. Criterion 1b, “a location away from ordinary liv-
ing space”, is interesting to the present study. It seems to contradict our finds from Passewaaijse Hogeweg. 
However, Levy mentioned that ritual offerings in the home do occur in ethnographic sources, but not 
in Bronze Age Denmark. It is interesting that the choice of animal is important, as well as the association 
with food. 
Fontijn tried to avoid the ritual-profane distinction in his study of bronze deposition practices in 
the Dutch Bronze Age. Instead, he stated that ritual “permeated all fields of life”.130 This may have been 
the case, but one of the characteristics of ritual is that the participants perceive it as different from eve-
ryday actions. This does not necessarily imply that it should be seen as irrational behaviour. From our 
view, ritual deposition may seem irrational, but as long as we realise that ritual behaviour was rational 
behaviour to the people we are studying, this should not be a problem. Fontijn is right in questioning 
the self-explanatory nature of an economic interpretation.131 Why should a ritual interpretation always 
be proven, when its importance to past societies is clear? However, he went on to distinguish between 
permanent (ritual) and non-permanent (non-ritual, failure to retrieve temporary hoard) deposition of 
metal objects. Identifying patterns in location is the key to identifying intentional permanent deposi-
tion.132 This approach is specific to the Bronze Age, and also to the find category. With the exception of 
antler, which can be stored for later use, animal bones would not be buried for later retrieval. 
Hoards of coins or metal objects, especially those considered as ritual deposits, are usually found 
outside settlements. The settlement is where farming people spent most of their lives. Therefore, we can 
expect certain rituals, especially those concerning the health and fertility of livestock and the protection 
of houses and households, to have taken place within the settlement. Finds of statues of gods in Passe-
waaijse Hogeweg indicate that ritual and religion was practiced at household level (fig. 3.3). 
A find category from settlements that has confidently been interpreted as ritual is that of building 
offerings in houses. Gerritsen distinguished three different kinds of offerings connected to houses.133 
The first category consists of offerings that took place during or soon after the construction of the 
house, so-called foundation deposits.134 Ethnographic parallels suggest that the whole community was 
involved both in constructing the house and in the rituals surrounding the construction. Foundation 
deposits are usually found at the base of postholes, in wall ditches or near the entrance of the house. In 
archaeology, most finds of foundation deposits are complete pottery vessels. The use of organic material 
is offered as a possible explanation for the relative paucity of foundation deposits in Gerritsen's study 
area. A second category consists of deposits that were made during the habitation of the house, so-called 
site maintenance practices.135 The final category consists of deposits made at the time of abandonment of 
the house.136 Abandonment in this context is meant to signal the end of habitation, but not necessarily 
the end of use of the house. Abandonment deposits typically consist of pits filled with large quantities 
of refuse. The short time span in which these pits were filled, their spatial relation to houses, the consist-
ency of their contents and the use of fire suggest that these pits are not simply waste disposal pits. They 
130  Fontijn 2002, 20-21.
131  Fontijn 2002, 17.
132  Fontijn 2002, 37-38.
133  Gerritsen 2003, 63-65, 79-95, 96-102.
134  Gerritsen 2003, 63-65.
135  Gerritsen 2003, 79-95.
136  Gerritsen 2003, 95-102.
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should rather be seen as either the remains of a feast, or the final site maintenance practices connected 
to the building. Building offerings involving pottery were also found at Tiel-Passewaaij. These typically 
consist of one or sometimes two complete vessels found in one of the central postholes of a farmhouse 
(fig. 3.2). In one case, a coin was found with two pots. Six building offerings were found in Passewaaijse 
Hogeweg and two in Oude Tielseweg. In two cases, the pots have manufacturing flaws. This could mean 
that the quality of the offering was less important than the act of burial.   
When we move on to studies on animal bones, the following general remarks can be made. Complete 
or partial animal skeletons are found regularly in archaeological sites. The way in which these are treated 
and interpreted varies. Numerous zooarchaeological reports mentioned the occurrence of one or several 
skeletons, but fail to make any interpretations.137 When an explanation for complete animal burials was 
offered, it was often the dumping of animal carcasses. Many of these reports had limitations of time, space 
and money and necessarily focused on themes such as distribution of species and age. Another reason 
why animal burials or other ‘odd’ deposits are not discussed is because too few are usually found in each 
site, and for regional analyses there is usually not enough time. 
It seems as if many zooarchaeologists are unsure of what to do with these awkward deposits. In the 
relatively empirical branch of zooarchaeology, any step towards such a vague and slippery subject as ritual 
burial is avoided or made hesitantly. It is true that the distinction between a buried animal and a dumped 
carcass is difficult to make in archaeology, but the distinction is so important that we must make an effort 
to understand it if we are to come closer to understanding the people we study. 
A recent study focused on settlement rituals in several settlements from the Iron Age and Roman 
period in Noord-Holland.138 Excellent preservation of organic remains allowed for a detailed study of 
special deposits. Material remains used in rituals included animal bones and wood. The location of ritual 
Fig. 3.3. Terracotta head of Minerva and bronze statues of Mars and Mercury, found in Passewaaijse Hogeweg.
137  Van Dijk 2002, 2, 6; Hagers 1999b, 90-91; Lauwerier/
Laarman 1999, 130, 132, 136-137; Zeiler in prep.
138  Therkorn 2004.
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deposits was meaningful. Pits were filled seasonally, three times a year. Therkorn saw pits and linear fea-
tures with special deposits as being part of constellations which were projected on the settlement plan. 
Some of the special deposits show similarities to those found in Passewaaijse Hogeweg, as we shall see 
in paragraph 3.5.
An excellent example of a site for which special animal deposits were analysed in detail is that of 
Danebury. Special animal deposits from this Iron Age hillfort in southern England have received much 
attention during the last two decades. Grant was the first to interpret the special animal deposits from 
Danebury as ritual.139 Grant distinguished three categories of special deposits: articulated or mainly 
articulated animal skeletons; complete or nearly complete animal skulls and complete horse mandibles; 
and articulated limbs.140 Although such deposits are found in all Iron Age sites, they were previously 
considered as economic evidence not needing further explanation.141 Cunliffe saw the deposition of 
human and animal remains in Iron Age pits as being part of a fertility rite.142 The gods were thanked for 
protecting the grain during storage, and asked for a good harvest. 
The special animal deposits from Danebury and other hillforts were reanalysed in Hill’s detailed 
study.143 He considered non-bone finds in relation to the animal and human bones to find out how the 
pit fills were structured and what activities produced them.144 Hill emphasised the need for a close look 
at formation processes if we are to understand the special deposits. He also advocated the need to involve 
all classes of material in studying special deposits, to find out whether finds in special deposits have a 
different ‘signature’ from finds in non-special deposits.145 
Hill distinguished four categories of ‘exceptional deposits’: pottery (a few large sherds or many 
smaller sherds); animal bones (articulated bones or large numbers of bone fragments); small finds (two or 
more); and human bone. To avoid hasty conclusions on the ritual nature of special animal deposits, Hill 
preferred to use the term Articulated/associated Bone Groups (ABGs).146 I will continue to use the term 
“special deposit”, because the preservation and completeness of the deposits are special in the way that 
they differ from everyday bone finds. This difference does not necessarily mean that the deposits are in 
any way ritual.147 We need additional criteria to establish whether they are ritual. In the next paragraph, 
we will discuss the criteria that were used for identifying ritual deposits in Iron Age Danebury and decide 
whether they are useful for our study of Roman Tiel-Passewaaij.
 .  .   c r i t e r i a  f o r  i d e n t i f y i n g  r i t ua l  a n i m a l  d e p o s i t s
During the last two decades, several papers appeared on whether and how ritual practices in archaeology 
can be recognised. Our discussion here will focus on the special deposits from Danebury because of the 
wealth of material and literature. 
Before we look at the criteria developed for Danebury, we will reconsider one other settlement con-
text, namely that of offerings (both animal and non-animal) connected with buildings. In his discussion 
of ritual deposits connected with buildings, Gerritsen used three criteria.148 First, there is the recurrent 
patterning of deposits through space and time. Second, when it is suspected that an offering is made and 
not just rubbish disposed of, we should think of a ritual context. The final criterion is a public context. 
A deposit that was made in the presence of a group of people is more likely to be a ritual deposit. 
139  Grant 1984a, 543.
140  Grant 1984a, 533.
141  Hill 1995, 13.
142  Cunliffe 1993, 22-27.
143  Hill 1995. 
144  Hill 1995, 1, 30, 31.
145  Hill 1995, 16-17.
146  Hill 1995, 16.
147  Hill 1995, 16.
148  Gerritsen 2003, 83.
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For Danebury, Grant used several criteria to identify the deposits as ritual.149 First, two or more ani-
mals were sometimes found together. It is unlikely that they would have died a natural death at the same 
time. The second criterion also distinguishes between natural death and ritual deposition. If the animals 
in the special deposits had died from disease, then the incidence of burials for each species should reflect 
the percentage of that species from the total sample. At Danebury, this was not the case. Next, differences 
in butchery patterns were used as evidence for the special nature of the deposits. Skull meat was com-
monly eaten in Danebury. Skull fragments among the butchery waste show butchery marks, and sheep 
skulls were found chopped in half. Deposits of complete skulls can therefore not be seen as refuse. How-
ever, Grant recognised that articulated lower limbs could be considered either as primary butchery waste 
or as a ritual deposit. Finally, apart from the bones themselves, the location, manner of deposition, and 
association with other finds were used to identify the deposits as special. For instance, deposits that were 
laid on the bottom of empty pits were considered special, as well as deposits associated with slingstones, 
chalk blocks or human bones.150 
Wilson presented a critical discussion of the criteria commonly used to identify ritual deposits in 
Iron Age sites.151 Although he did not doubt the presence of ritual deposits on Iron Age sites, he ques-
tioned the validity of many of the arguments used.152 Wilson saw the special deposits from the Iron Age 
as unusual because they have escaped the normal destructive taphonomic processes.153 They are found 
in pits because these, being deep and narrow, tend to offer more protection to bones than ditches. This 
explains why archaeologists find complete skulls, articulated bones and skeletons. It also explains an age 
and species structure differing from that found in normal waste.154 Wilson saw the accumulation of bones 
on the bottom of a feature as a natural process. When a feature was backfilled, it would happen quickly 
and bones would not have the time to enter the filling.155 Wilson claimed that the association between 
horse and dog bones is evidence only for the fact that these two species received different treatment from 
others, so that their bones experienced different taphonomic processes. Disposal of animals not com-
monly eaten would be expected to differ from that of food animals.156 Although Wilson was critical of 
interpreting deposits as ritual too readily, he did believe in the existence of ritual deposits. He saw posi-
tioning of bones as the most promising criterion for identifying ritual, but few examples are known.157 
Wilson believed Romano-British ritual practices show more formality regarding positioning bones than 
Iron Age practices.158 
Although Wilson’s criticism is valid, we need not be overly concerned with the problems he men-
tioned. At Passewaaijse Hogeweg, it is not just special animal deposits that were found in pits and ditches; 
normal refuse was found in the same circumstances. This means that special deposits are not just con-
centrations of rubbish that escaped taphonomical processes, but a real phenomenon. Furthermore, it is 
not just dog and horse that were found in these deposits; food species were found in similar deposits. It 
is not differential treatment of non-food species that resulted in deposits less affected by taphonomy; the 
special deposits from Passewaaijse Hogeweg reflect genuine and deliberate human activities. 
Hill claimed that criteria for identifying ritual are not universal.159 Ritual practices differ between 
cultures and time periods, so new criteria should be formulated for each sample. For the British Iron 
Age, Hill did not make a distinction between articulated bones and deposits of disarticulated bones that 
were clearly associated and/or buried when fresh. In the Iron Age, both kinds of deposit share many 
149  Grant 1984a, 542.
150  Grant 1984a, 542.
151  Wilson 1992.
152  Wilson 1992, 341.
153  Wilson 1992, 342.
154  Wilson 1992, 344-345.
155  Wilson 1992, 342-343.
156  Wilson 1992, 343.
157  Wilson 1992, 345.
158  Wilson 1992, 346.
159  Hill 1996, 23-24.
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similarities in the way the bones were treated.160 What is important is the way in which the deposit is 
structured.161 
The preference for certain body parts can be used as a criterion for ritual behaviour. The use of heads 
in ritual is a recurrent phenomenon in Iron Age and Roman Britain.162 Merrifield considered repeti-
tion of seemingly functional burials or a significant context of the burial as good criteria for recognising 
ritual behaviour.163 Mulville used the following criteria: a deviating left-right ratio in bone fragments, 
the presence of human remains, the presence of uncommon species, the combination with artefacts, and 
a species distribution that does not reflect the distribution at site-level.164 
To summarise, I will list the criteria that have been used by different archaeologists to identify ritual 
animal deposits in archaeology, mostly at Danebury:
1.  Associations of more than one animal.165 
2.  A species distribution that differs from that at site level.166 
3.  Difference in butchery patterns.167 
4.  Location or context.168 
5.  Manner of deposition/ positioning of bones,169 or reconstruction with remains from two separate 
animals.170 
6  Association with other finds.171 
7.  Way in which the deposit is structured.172 
8.  Preference for certain body parts.173 
9.  Repetition.174 
10.  Deviating left-right ratio.175 
11.  Presence of human remains.176 
12.  Presence of uncommon species.177
It is likely that not all criteria are useful in every situation. The specific criteria used for a certain region 
and period depend on the nature of the rituals practised there. In the next part of this chapter, we will 
examine the special animal deposits from Passewaaijse Hogeweg, and decide on the criteria that can be 
applied to this material. 
 .    t h e  s p e c i a l  a n i m a l  d e p o s i t s  f r o m  p a s s e wa a i j s e 
h o g e w e g
 .  . 1  i n t r o d u c t i o n  a n d  r e s e a r c h  q u e s t i o n s
Now that we have seen what ritual is and how we can identify ritual deposits in archaeology, we will 
move on to discuss the special deposits from Passewaaijse Hogeweg, the larger settlement in Tiel-Passe-
160  Hill 1996, 19.
161  Hill 1996, 20-22.
162  Green 2001, 97, 104.
163  Merrifield 1987, 30.
164  Mulville 2001.
165  Grant 1984a, 542; Grant 1984b, 222.
166  Grant 1984a, 542; Grant 1984b, 223; Mulville 2001.
167  Grant 1984a, 542; Grant 1984b, 223.
168  Merrifield 1987, 30.
169  Grant 1984a, 534 (fig. 9.30), 542; Wilson 1992, 345.
170  Hill 2001.
171  Grant 1984a, 542; Grant 1984b, 222; Mulville 2001.
172  Hill 1995, 95-96.
173  Green 2001, 104.
174  Merrifield 1987, 30, 32.
175  Mulville 2001.
176  Mulville 2001.
177  Mulville 2001.
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waaij. As mentioned in the introduction to this chapter, during the excavation animal deposits were 
encountered that were felt to differ in their contents from normal animal bone refuse. An effort was 
made to record as much information as possible about these deposits. A recording sheet was designed 
so that all the relevant data could be recorded on one piece of paper both during the excavation and 
during the analysis. It is possible that some of these deposits were not buried as part of a ritual, while 
others are likely to be related to ritual behaviour. Hopefully, analysing the special deposits carefully and 
in relation to each other will provide information on the rituals that took place within the settlement 
Passewaaijse Hogeweg. 
I regard as special deposits any deposits consisting of animal bones and/or other finds where the 
contents and/or context are felt to differ from what is normally found. Ritual deposits are those spe-
cial animal deposits that were created within a ritual context. With ritual, I mean formalised behaviour 
guided by rules, intended to communicate with superhuman entities, and/or to affect some change or 
prevent change in the environment. Special deposits are not necessarily ritual deposits, as Wilson’s argu-
ments pointed out.178 This chapter is limited to the study of ritual activities involving animal bones in 
the settlement. Ritual activities involving animals also occurred in the cemetery, but that is the subject 
of the next chapter. It is possible that some of the rituals performed in the cemetery overlapped with 
some of the rituals in the settlement; for instance, part of an animal may have ended up in a grave pit, 
and another part in a ritual deposit in the settlement. 
There is much that we can learn from the special deposits from Passewaaijse Hogeweg, as long as we 
ask the right questions. A list of questions that can be considered has been drawn up for the deposits 
from Passewaaijse Hogeweg. 
•	 Can we interpret the special deposits from Passewaaijse Hogeweg as ritual deposits? To answer this 
question we must use specific criteria to decide which special deposits we can regard as ritual depos-
its. 
•	 Can we see whether different species of animal were treated differently? In other words, were some 
species more suitable for certain rituals than others? It is possible that there was a preference for 
certain animal species for use in rituals, and that others were never used. 
•	 Can we find patterns in the special deposits? If so, do they stay consistent over different time periods 
or are there changes?
•	 It would be interesting to see whether the buried animals were actively killed in sacrifice or whether 
they died natural deaths. It is possible that the deposits consist of natural deaths treated in a ritual 
manner. Unfortunately, it is often impossible to establish the cause of death for buried animals. If 
killing animals involved smashing their skull, we may find evidence of this if the skull is not only 
complete but well-preserved. If the method of killing was slitting the throat, we will usually not find 
any evidence of this. However, in the case of wild animals, it is more likely that they were actively 
hunted and therefore killed.
•	 Was the meat from ritually deposited bones consumed or not? This question should be asked when 
we encounter a partial skeleton or articulated limb, or a deposit consisting of disarticulated remains. 
Ritual burial of animal remains after the consumption of meat could provide evidence for feasting. 
To answer this question, we will look at the presence and location of butchery marks, and the frag-
mentation of the bones. When the meat from animals buried in ritual deposits was not consumed, 
this means a loss of meat to the community. This could have had an impact on the local economy. 
•	 Is there continuity in the special deposits during the period that the site was inhabited? Do ritual 
practices involving animals change over time? 
178  Wilson 1992, 342-345.
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•	 Is the location of the deposits significant? To answer this question, we must look at the location of 
special deposits in relation to each other, and in relation to structures such as buildings and boundary 
ditches. This question overlaps with the previous question.
•	 What was the function of special deposits within the settlement? Can we, for instance, identify build-
ing sacrifices? Is it possible to distinguish between different kinds of rituals archaeologically? The 
location of deposits near houses or boundaries may tell us about their function. 
•	 Can we say anything about the people involved in these rituals? Did the rituals involve the whole 
community or only part of it? Are there any indications for the existence of ritual specialists?
Before we can consider any of the other questions, we must answer the first: are the special animal depos-
its from Passewaaijse Hogeweg ritual deposits? This question will be answered in the next paragraph.
 .  .   c r i t e r i a  s u i ta b l e  f o r  p a s s e wa a i j s e  h o g e w e g
The criteria used for Passewaaijse Hogeweg for the identification of special animal deposits were devel-
oped during the excavation and analysis. At first, anything that was felt to be ‘different’ from normal 
animal bone refuse was seen as a special deposit. This was the criterion on which animal bone deposits 
were designated ‘special’. To be more precise, the following criteria were used: 
•	 Different fragmentation and preservation compared to normal bone refuse.
•	 The presence of articulated elements or complete skeletons.
Special deposits draw attention because the animal bones they contain are less fragmented and well pre-
served. Although this is of course determined by taphonomy, it is indirect proof for different treatment 
because the animal bones were not subjected to intense butchery and buried in a fresh state. Of course, 
it is hard to establish what ‘normal’ bone refuse looks like. Refuse is not a homogeneous category. Within 
animal bone refuse, different categories such as butchery waste, consumption waste and bone working 
waste can be distinguished. However, as long as we keep in mind that labelling a deposit as ‘special’ does 
not say anything about its provenance, this is not a problem. Some special deposits may contain not the 
remains from a ritual but specialised bone waste. It is only after a careful analysis that we can decide 
whether any of the special deposits are ritual deposits. 
During the analysis of the special deposits, it was realised that another set of criteria needed to be 
formulated to discover whether the deposits were ritual or not. A fault in the argumentation here is that 
the criteria for identifying the ritual nature of the deposits were only formulated after an initial analysis 
of the data and comparison with the normal bone refuse. However, because specific criteria have to be 
formulated for each situation, this could not be avoided. The criteria based on the special animal deposits 
from Passewaaijse Hogeweg can be used for identifying ritual animal deposits in other settlements in 
the region dating to the same period. The criteria used in Tiel-Passewaaij for the identification of ritual 
animal bone deposits are as follows: 
•	 Different fragmentation and preservation compared to normal bone refuse. This is not just a result 
of the location of the deposits in pits or ditches, but more a result of the immediate burial of fresh 
bones.
•	 The presence of articulated elements or complete skeletons. Although articulated bones are occasion-
ally found among normal refuse, there is a difference. Articulated bones among refuse are often not 
complete, but chopped through. Also, the articulated bones among refuse usually consist of only two 
bones and not complete limbs. 
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•	 The species of animal. Burial of a wild animal that was considered edible can hardly be seen as the 
dumping of a carcass. It must have been hunted and deposited for a reason. In the case of species 
considered as pests or inedible, the situation is more complex. 
•	 The way in which the bones were deposited. In some cases it was clear that bones were not thrown 
in a feature randomly, but placed in a certain, meaningful way. 
•	 The association of more than one species. A single skull or a single burial could be interpreted as 
waste or the dumping of a carcass, but to find a burial and a skull together is hard to explain in a 
functional manner. 
•	 The presence of more than one individual. This argument is similar to the previous one. 
•	 Different species distribution from that at site level. 
•	 Location within certain features such as house ditches.
•	 Association with other finds such as pottery and metal. The finds meant here are typically differ-
ent from those among normal refuse, for instance large pottery sherds, complete pottery vessels, or 
complete metal objects.
The first two criteria were also used to identify special animal bone deposits in the field. There is a close 
similarity between these criteria and those used by others.179 This is hardly surprising since we are dealing 
with similar material and similar problems. The presence of human remains is deliberately not mentioned 
here, because nowhere do we find evidence that human bones played a role in special animal deposits 
in Passewaaijse Hogeweg. In fact, loose human bones have not been found at all for the Roman period 
at Passewaaijse Hogeweg. Passewaaijse Hogeweg is not typical in this respect; isolated human bones are 
found frequently, but in small numbers, in rural settlements in the Netherlands.180
 .  .   t h e  s p e c i a l  a n i m a l  d e p o s i t s
In this paragraph, the special animal deposits from Passewaaijse Hogeweg will be described.181 This para-
graph will focus on the different categories of special deposit. Their occurrence throughout time will 
be addressed in 3.4.2. The criteria mentioned above will be used to decide whether the deposits can be 
related to ritual practices. In many cases, this question will remain unanswered, but an attempt will be 
made to explain in what way the animal bones entered the ground. The special animal deposits from 
Passewaaijse Hogeweg can be separated into five different categories:
•	 Complete or nearly complete skulls
•	 Complete skeletons
•	 Articulated limbs
•	 Combinations of the categories mentioned above
•	 Large concentrations of disarticulated bones
Again, most of these categories have been recognised by others. The final category, concentrations of 
disarticulated bones, is the most problematic one, and has only been recognised by a few archaeologists.182 
Refuse usually consists of disarticulated bones, so what makes a bone concentration different from ‘nor-
179  Grant 1984a, 542; Mulville 2001.
180  For example in Kesteren-De Woerd (Zeiler 2001, 238) 
and Wijk bij Duurstede-De Horden (Laarman 1996b, 
376). In Oude Tielseweg, some isolated human bones 
were found in phases 2 and 5. 
181  All information on the special deposits can be found in 
appendix B.
182  Hill 1995, 28, 63, 70-71; Maltby 1985, 55-56, 60-61; 
Meniel 1992, 30, 91-105.
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mal’ refuse? First, the number of bones makes a bone concentration stand out. Bone rubbish is usually 
found more dispersed. Next, the limited fragmentation and excellent preservation, indicating that the 
bones were buried in a fresh state, differ from animal bones found as refuse. Finally, the ratio of species 
found in bone concentrations confirms that they are not simply rubbish. 
Table 3.1 shows the numbers of special animal deposits in each category. Totals for each category are 
not simply the total number of deposits mentioned, because some deposits contain more than one spe-
cies, i.e. the combination deposits and bone concentrations. 
 .  .   s k u l l  d e p o s i t s
Many complete or nearly complete skulls were found in the settlement Passewaaijse Hogeweg. Some of 
these were recognised and recorded during excavation, while others were encountered during the animal 
bone analysis and felt to be complete enough to belong to this category. All skulls which were half com-
plete or more were initially singled out for inclusion in the special deposit skull category. It is difficult 
to determine whether the skulls that were not recognised during excavation should be seen as special 
or not. The manner in which they were deposited is not recorded. These skulls are often fragmented 
or incomplete, although fragmentation could have occurred during excavation; some of the skulls that 
were felt to be complete during excavation were also very fragmented and incomplete by the time they 
reached the laboratory. 
Skulls were found in pits, ditches and wells. In total, 30 skull deposits were found (table 3.1). This 
number does not include the skulls found in combination deposits. Some of these skulls seem to be bur-
ied deliberately, while others are more likely to be rubbish. A few examples will be discussed here. The 
number in brackets refers to the Special Deposit number that can be found in the catalogue of special 
animal deposits (Appendix B). 
A cattle skull was found in a pit (SD 1, fig. 3.4). It has sustained some damage: the fragile nose is 
missing. Most of the molars are also missing. This shows that the skull was buried after the flesh had 
decomposed, allowing the molars to fall out of the skull. The skull was lying upside down. The pit con-
tained many more animal bones. This skull was probably not deposited as part of a ritual, but entered 
the pit as part of a rubbish clearing operation. Arguments against a ritual interpretation are the presence 
of animal bone waste, the lack of freshness of the skull when it was buried, and the lack of a deliberate 
arrangement of the skull within the pit. A second cattle skull was found in a ditch surrounding a house 
(SD 9, fig. 3.5). This complete skull was not just thrown in the ditch, but positioned right way up, look-
ing inward to the house. The location and position of the skull in relation to the house suggest that this 
Category Cattle Horse Dog Sheep Pig Crow Red deer Total
Skull 8 10 7 2 3 0 0 30
Complete 1 1 8 2 0 0 1 13
Articulated 2 3 0 2 0 0 0 7
Combination 1 2 2 1 0 1 1 8
Bone conc. 4 3 0 2 0 0 0 9
Total 16 19 17 9 3 1 2 67
Table 3.1. Special animal deposits from Passewaaijse Hogeweg. Complete=complete skeleton, Articulated=articulated limbs, 
Combination=deposit consisting of a combination of other categories, Bone conc.=bone concentration. Total is the number of 
deposits a species was found in. Because some deposits contain more than one individual, the numbers do not add up.
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Fig. 3.5. Special deposit 9: cattle skull found in a house ditch. Drawing J. van Renswoude.
A
A
Fig. 3.4. Special deposit 1: cattle skull. This skull was probably not buried as a ritual deposit.
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could be a foundation deposit. However, the ditch that the skull was found in did contain lots of other 
animal bones. 
Special Deposit 6 consists of two horse skulls lying parallel to each other in a pit (fig. 3.6). The skulls 
seem to have been deposited in a deliberate manner. The mandibles from one of the skulls were found on 
the other side of the pit. Both horses were younger than 2.5 years (the second molar was not erupted). A 
fragment from a lower canine from a male pig or wild boar was one of the few other animal bone finds 
from this pit. Arguments for a ritual interpretation are the deliberate arrangement of the skulls, the fresh-
ness of the skulls at the time of burial and the inclusion of skulls from more than one individual. Another 
horse skull (SD 5, fig. 3.7) was found lying on its side in a ditch, with both mandibles and cervical verte-
brae close by, but not articulated. Cervical vertebrae from a second horse and very few other bones were 
found with this deposit. The freshness and completeness of the skulls and the location in a large boundary 
ditch containing many more special deposits make it likely that this deposit is a ritual deposit. 
Two wells contained skull deposits that have been interpreted as ritual deposits. In the first well, the 
skull of an adult female horse was found (SD 25). Very few other bones were found in this well, indicat-
ing that it was not used for dumping rubbish. The skull showed cracks on the frontal bone, which are 
almost certainly the result of the horse receiving a blow to the head to stun or kill it. The second well 
contained two sheep skulls (SD 26 and 27). Although very few other bones were found in this well, the 
deposit did contain three complete cattle scapulae as well as the mandibles from one of the sheep skulls. 
In contrast, two cattle skulls were found in another well, together with a lot of other animal bones (SD 
8 and 13). These two skull deposits are given a non-ritual interpretation. 
Special Deposit 3 consists of a complete dog skull. No other bones were found near the skull. The 
position of the skull does not seem coincidental: the skull was buried anterior side up, parallel to the axis 
of the ditch. This is one of the skull deposits for which the interpretation is difficult. A similar deposit of 
a dog skull in a ditch has been interpreted as ritual, mainly on the basis of the presence of the mandibles, 
indicating the freshness of the skull when buried, and the association with a rare cat bone (SD 11). 
Fig. 3.6. Special deposit 6: two horse skulls. The placement of the skulls side by side is an argument for a ritual interpretation.
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To sum up, most skull deposits consist of skulls of horse, cattle and dog, with sheep and pig occurring 
in small numbers. No skulls from wild animals were found in the skull deposits. Not all the skulls in 
this category were deposited in a ritual manner. Of the thirty skull deposits, ten are interpreted as ritual 
deposits, another ten are almost certainly rubbish, and the remaining ten are uncertain. If we consider 
our criteria, the following can be applied to skull deposits:
•	 Different fragmentation and preservation. Unlike the small fragments of skulls usually found among 
bone refuse, the skulls in special deposits are complete or almost complete.
•	 Freshness of the bones when buried. Although not all skull deposits were buried in a fresh state, the 
ones that are believed to be ritual deposits are. 
•	 Positioning of the skulls. What sets the skulls apart from common refuse is their location within the 
feature. They are often found without other finds and positioned with the anterior side up, indicating 
that they were put there in an ‘organised’ manner.
•	 Association of more than one species. A ritual explanation for the skull deposits is strengthened by 
the fact that two skulls were found in clearly ritual combination deposits with other species of ani-
mal (see below). 
•	 Different species distribution from that at site level. Horse and dog skulls are clearly overrepresented. 
Of course, this could simply reflect the fact that their flesh was not normally eaten, and therefore 
that their bodies received a different treatment. However, the main domestic food species also dem-
onstrate a different ratio from that at site level, with sheep being underrepresented. 
•	 Presence of more than one individual. Special Deposit 6 contains two skulls of young horses. It is 
unlikely that these would have died natural deaths at the same time. They may have been deliberately 
killed.
Although it could be argued that all skulls are butchery waste, this does not explain all of the skull depos-
its. The flesh from skulls was commonly eaten during the Roman period. Another argument is that dog 
Fig. 3.7. Special deposit 5: horse skull and mandibles, found in a large boundary ditch.
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skulls are clearly not butchery waste because there is no evidence that dog was eaten in Tiel-Passewaaij. 
It seems as if the skulls of some dogs were singled out and buried separately from the rest of the body. 
After assigning a ritual or non-ritual interpretation to the skull deposits, it turned out that most of 
the horse skulls are ritual deposits whereas most of the cattle skulls are rubbish. The sheep skulls are also 
believed to be ritual deposits, whereas the interpretation of most of the dog skulls and the pig skulls is 
uncertain. 
 .  .   c o m p l e t e  o r  n e a r ly  c o m p l e t e  s k e l e t o n s
A number of complete animal burials have been found, most of which are dogs (table 3.1). At first, it 
seemed reasonable to assume that these were carcass dumps of animals that were not eaten. However, 
two dog burials were found in a combination deposit, which indicates that their burial could be related 
to ritual practices. Furthermore, another dog was carefully buried on top of pottery sherds, arguing that 
this was not simply a disposal of a rotting carcass. Two other dogs were buried in the same house ditch. 
Most of the skeletons were buried in pits, but one dog was found in a well, and a red deer skeleton was 
buried in a ditch. 
Special Deposit 29 contains the burial of a complete dog. The dog, an adult male of above-average 
size, was lying on its left side, with its front legs folded beneath its chin and its back legs extended under 
its body (fig. 3.8). The dog was carefully buried in this position in a pit especially dug for the occasion. 
The pit was dug in the filling of a ditch, which contained a second special deposit, a burial of a complete 
dog and parts of a red deer (SD 30, see 3.3.7). Special Deposit 32 is a deposit of a complete young red 
deer that was killed at an age between one and two years old.183 A few parts were probably damaged and 
183  Heinrich 1991, 29.
Fig. 3.8. Special deposit 29: skeleton of a dog.
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accidentally removed during excavation. The right leg was missing, but the calcaneum was present which 
suggests that the leg was originally buried. The skull was also missing. More special deposits were found 
in the same boundary ditch that the deer was deposited in. 
A skeleton of an adult dog was found in a well (SD 34). Although the skeleton was not complete, 
it was almost certainly deposited as a complete animal, because bones from all parts of the body were 
present. More animal bones were found in this well, suggesting that it could have been used as a place 
to dump rubbish. 
Special Deposit 35 consists of a complete horse skeleton (fig. 3.9). The horse was buried in a pit. The 
lower legs were pointing upwards and were damaged during excavation. One of the front legs was bent 
under the chest. The upper part of the back legs seems to have been extended, with the lower part bend-
ing backwards in an unnatural way. Two complete bronze brooches were found close to the horse’s body. 
This suggests that the buried horse was covered in a piece of cloth, fastened by the brooches.184 An adult 
cow was buried in a pit (SD 55, fig. 3.10). The cow was lying on her right side, with the legs folded close 
to the body. Two sheep burials were found at Passewaaijse Hogeweg. The first, Special Deposit 31, is that 
of a very young sheep. The head was missing but may have been removed during excavation. A second 
deposit, of articulated horse bones, was found in the same pit (SD 41, see 3.3.6). The second deposit of a 
complete sheep contains an adult female and was buried in a ditch (SD 40). A third sheep is found in a 
combination deposit and will be discussed in 3.3.7. 
184  Remains of a horse were found in association with a 
closed brooch in a settlement in Oosterhout, De Waal-
sprong. The brooch is seen as a possible indicator that 
the horse remains had been wrapped in cloth, as well as 
an indicator for a ritual meaning of the burial. Van den 
Broeke 2004, 8.
Fig. 3.9. Special deposit 35: horse skeleton. Two bronze brooches were found in the same pit. Drawing: ACVU-HBS.
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Three dog burials were found quite close together. These deposits can all be dated to the same phase. 
The first one, Special Deposit 37, is an adult dog skeleton in a pit. The lower legs and the head are miss-
ing, but have probably been accidentally removed during excavation. However, this could be an indi-
cation that the dog was skinned, although no cut marks were found. The presence of a single phalanx 
and damage to the lower tibias make the first explanation the more likely one. The dog was placed on 
top of several sherds of a large vessel (fig. 3.11). At first, it looked like the dog had been placed inside 
the vessel, but the vessel was already broken and not complete when it was buried. Another adult dog 
skeleton (SD 38) was located about one metre from the previous one, also in a pit (fig. 3.12). No other 
finds were associated with this burial. Both burials are dated to the second half of the second century. A 
third dog was found not far from the other two. Although badly damaged and incomplete, the skeletal 
elements that are present and the fact that one back leg was found articulated suggest that a complete 
animal was originally buried here. This dog was immature, with some epiphyses unfused. The age could 
be determined as between 7 and 10 months.185 Two more dogs were buried in the ditch surrounding a 
house (SD 51 and 52, fig. 3.13). One of these dogs was lying partly on top, and partly next to large pot-
tery sherds (fig. 3.14). Both the location, the presence of two individuals, and the association of one of 
them with pottery are arguments for interpreting these deposits as ritual.  
In most cases, a pit was dug especially for the burial of the animal. The dumping of a carcass could 
have occurred in any open feature used for dumping rubbish and did not require a specifically dug pit. 
Although most of the complete skeletons should be seen as ritual burials, it is of course possible that not 
Fig. 3.10. Special deposit 55, a cow skeleton, during excavation. 
185  Silver 1969.
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all of them are. The dog skeleton from a well is sufficiently different from the other deposits to suggest 
that this simply was the dumping of a carcass. The following criteria suggest that the burial of complete 
animals should be seen as ritual practice:
•	 Species of animal. The red deer skeleton cannot be seen as a dumped carcass, nor can the black crow 
skeleton in a combination deposit (see below). 
•	 Positioning of the bones. Almost all of the skeletons were not thrown in, but positioned carefully on 
the bottom of a ditch or in a specially dug pit. The removal of a sheep’s head and replacement with 
that of a calf is also evidence for ritual (see 3.3.7, combination SD 36). 
•	 Association of more than one species. Dog skeletons were found in two combination deposits, one 
with a horse skull and one with a partial red deer skeleton (see below). 
•	 Different species distribution from that at site level. If the skeletons were dumped carcasses of dis-
eased animals, we would expect to find a reflection of the species ratios at site level. Instead, we find a 
number of dogs, some sheep, two wild animals, very few cattle and horses and no pigs. It is extremely 
unlikely that not more cattle died from disease during the habitation of the settlement. Because of 
the near absence of cattle skeletons, we must assume their carcasses were disposed of elsewhere. 
•	 Association with other finds. Two dogs were associated with a number of large pottery sherds, not 
normally found in refuse. The horse skeleton was associated with two brooches. 
•	 Location within certain features. Two dogs were found buried in a house ditch. 
Fig. 3.11. Special deposit 37: a dog skeleton 
buried in the lower half of a large vessel.
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 .  .   a r t i c u l at e d  l i m b s
This category of deposit is rare at Passewaaijse Hogeweg, with six certain deposits and one possible 
deposit. Because of the rarity of this type of deposit, all of them will be described here. Special Deposit 
41 consists of four lower limbs of an adult horse, buried in a pit (fig. 3.15). The only other bone find from 
the pit is a cattle tarsal bone, small enough to be an intrusion. The horse was very large for the Roman 
period: the withers height is 158 cm.186 
The following three deposits share many similarities. Special Deposit 45, found in the upper fill of a 
well, consists almost entirely of horse bones. The only fragment from another species is a cattle mandible. 
The bones were damaged during excavation, but fragments were found of a skull with two mandibles 
and three lower limbs, all from an adult horse. The right foreleg is missing. Cut marks were observed on 
a metacarpal and a first phalanx, suggesting that the horse was skinned. Very few other bones were found 
with this deposit. In another well, a deposit of articulated sheep bones was found (SD 28). This deposit 
contains the skull, neck vertebrae and three lower limbs from an adult sheep. Although other animal 
bones were found in this well, the missing leg suggests a pattern. Special Deposit 49 consists of three 
186  May 1985.
Fig. 3.12. Special deposits 37 and 38: two dog 
skeletons.
1
lower limbs of a calf, part of one mandible, a hyoid (tongue bone) and two small fragments of skull bone 
(fig. 3.16). The presence of the hyoid and skull fragments suggests that the skull was originally buried 
complete and fresh. The excavators noted that another mandible was possibly removed by the JCB, and 
that the feature had suffered from ploughing. The right forelimb is missing. It is very unlikely that this 
was also removed by the JCB, as not even the smaller bones were found. Furthermore, the skull and 
mandibles were damaged because of their higher position in the ground. 
Special Deposit 50 is somewhat different from the previous two deposits. In a ditch surrounding a 
house, parts of an adult sheep skeleton were found. The excavators noted that parts of the skeleton were 
Fig. 3.13. Special deposits 51 and 52: two dogs buried in a house ditch. Drawing J. van Renswoude.
Position of dog skeletons
House 15
Scale 1:200
51 52
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articulated, but that the animal was not complete. The deposit consists of the skull and both mandibles, 
the vertebral column and the lower limbs. Cut marks were found on the cranium, the first three cervical 
vertebrae, a lower lumbar vertebra and the sacrum. The only other bone find from this ditch is a tooth 
from a female pig. The location of the deposit and the similarity to the other articulated limb deposits are 
arguments for a ritual interpretation. Another articulated limb deposit was also found in a house ditch. 
Special Deposit 54 is the articulated right lower back limb of a young horse (younger than 12 months),187 
found in the ditch surrounding an Early Roman house with very few other bones. Although clearly not 
from the same animal, this single leg could be related to the deposits with missing legs. 
Another articulated bone deposit (SD 61) was recognised during excavation, but unfortunately dam-
aged and not recorded. What was left of the animal bones consisted of several cattle bones from a young 
animal: scapula, radius/ulna, three carpal bones and a metacarpal. Nothing was recorded on the way the 
bones were positioned, but it seems likely that they were articulated. This deposit is the only one that 
contains a single complete leg. 
These deposits could be seen as problematic because lower limbs contain little meat and could have 
been discarded as butchery waste. However, there are several reasons why these deposits could be inter-
preted as ritual:
•	 If lower limbs and skulls were standard primary waste, we would expect to find many associations of 
them among other refuse. This is not the case. Complete metapodials are found on their own, but 
no associations of them are found among refuse. 
187  Silver 1969.
Fig. 3.14: Special deposit 51: dog skeleton in a house ditch, associated with pottery sherds.
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Fig. 3.15. Special deposit 41: articulated horse bones.
Fig. 3.16. Special deposit 49: cattle skull and articulated lower limbs.
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•	 Repetitive patterns. Missing legs occur in three of the deposits, and two of the articulated limb 
deposits are found in house ditches. 
An argument against the butchery theory is the presence of meat-bearing bones in Special Deposit 61. 
Furthermore, if these deposits consist of primary butchery waste, why are the right forelegs missing in 
three of the deposits? Their absence does not seem coincidental. An interesting idea to consider is that 
the finds of lower legs and skull could reflect the burial of an animal skin.188 However, the absent legs 
do not support this theory. 
 .  .   c o m b i n at i o n  d e p o s i t s
Combination deposits are relatively rare: only four were found in Passewaaijse Hogeweg. The exact 
contents of the deposits vary, but all contain two different species and deposit types. Twice, a complete 
skeleton is found together with a skull from another species. Wild animals are found in two of the com-
bination deposits. A horse skull was buried in a pit, accompanied by an iron knife (SD 2, fig. 3.17). A 
skeleton of a black crow was found within the same feature, not more than a metre from the horse skull. 
The skull belonged to an adult horse. The crow was buried with its wings folded close to its body. A 
number of animal bones were found in the same pit. 
Just a few metres from a complete dog skeleton (SD 29), another dog skeleton was found (SD 30, fig. 
3.18). This dog, another adult male, was lying on its right side in a pit with its front legs folded beneath its 
body. The exact position of the back legs was hard to establish, because they were lying underwater in shift-
ing sand. It looked as if the dog had sustained an injury from a sharp object to the cranium (above its right 
eye). The injury was healed or healing. A few cut marks were observed on the dog bones: on the mandible 
and radius. It is possible that the carcass was skinned. Behind the dog’s back end, large parts of a red deer 
were found. Skeletal elements that were present are the mandibles, hyoid and a premaxillare fragment, ver-
tebral column, ribs and sternum, and the upper front legs. Cut marks were seen on a radius and mandible. 
A skeleton of a dog was found in a ditch together with a horse skull (SD 19, fig. 3.19). The dog, an 
older male, was lying on its right side. Some of the bones were displaced, but this could be the result of 
post-depositional settling and activity from burrowing animals. The dog had suffered a fracture of its right 
radius and ulna which had completely healed, but shortened the bones considerably. A rib fracture was 
also healed. The dog had lost several of its teeth during life and its remaining teeth were heavily worn, 
suggesting an old age. Next to the dog skeleton, a complete horse skull had been placed. 
SD 36 shows evidence for the deliberate positioning of bones. A skeleton of an adult female sheep 
was found in a pit (fig. 3.20). The head of the sheep had been removed and placed behind its body. Just 
above its back end, a group of neonatal sheep bones was found. Only the leg bones were recovered, but 
this could be due to preferential preservation. Where the adult sheep’s head should have been, the man-
dibles and one maxilla of a calf were found. Another find from the same pit consisted of an additional 
set of sheep cervical vertebrae. 
It is the combination deposits that are the most convincing of ritual deposits. The deliberate burial 
of parts of two different animals clearly means something. However, we will discuss the arguments for a 
ritual nature as we did for the other deposits:
•	 Species of animal. Two of the combination deposits contained wild animals. 
•	 Positioning of the bones. In all three deposits, the bones or skeletons were carefully positioned in a 
certain way. 
188  Stallibrass 1996, 38-39.
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•	 Association of more than one species. This argument applies to all three combination deposits. The 
occurrence of two individuals makes a natural death less likely.
•	 Association with other finds. An iron knife was found in the deposit of the crow and horse skull. 
 .  .   c o n c e n t r at i o n s  o f  d i s a r t i c u l at e d  b o n e s
This category is problematic, because disarticulated animal bones seem to be precisely what refuse should 
be. However, the quantity of bones, the completeness of the bones and the good preservation were all 
very different from the normal bone refuse in this site. Four bone concentrations were found which 
seem similar. Four others were different from these as well as from each other and could have resulted 
from very different practices. 
Special Deposit 44 contains a concentration of 113 animal bones in a pit (fig. 3.21). Most of the bones 
are from horse (59 %) and cattle (35 %). During the excavation the pit was seen as different because of 
the presence of complete skulls and mandibles. Loose teeth, which are very common in the normal bone 
refuse, were not found in this pit at all. Five skulls (3 horse and 2 cattle) and 15 mandibles (the minimum 
number of individuals for both horse and cattle is 5) were present in the pit. An almost complete hind leg 
from a young horse was present, from tibia to first phalanx. The bones are from animals of different ages: 
both immature and adult animals are represented. Some of the bones were gnawed by dogs. Butchery 
marks were found on both species, but more on cattle than on horse bones. However, most of the marks 
on cattle bones were cut marks on mandibles, which usually occur during skinning. The preservation 
of the material is very good; it was clearly buried when still fresh. The contents of this pit could be the 
Fig. 3.17. Special deposit 2: horse skull and iron knife. The skeleton of a crow was buried in the same pit.
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remains of a major event during which at least ten animals were killed. Some of the skulls and most of 
the mandibles were kept apart for burial, as well as a complete hind leg of a horse. The meat from these 
animals may have been consumed during a large, possibly festive meal. A lot of people must have been 
involved, if ten animals were needed to provide food. Some of the remains from the meal were collected 
(maybe a few days later, giving dogs the opportunity to gnaw some of the bones) and placed in a pit. The 
other bones must have been treated as normal refuse or disposed of outside the settlement. 
Special Deposit 47 consists of a large quantity (n=412) of animal bones deposited in a ditch. The 
ditch was filled with bones for a length of about twenty metres. Horse and cattle account for most of 
the bones. Remains of six horses and nine cattle were found in the ditch. Bones from every part of the 
body were present, although cattle skulls were rare. Most of the bones are from young animals. Butchery 
marks were found on both horse and cattle bones, but more on cattle bones. 
Special Deposit 43 is a deposit of 45 horse bones in a pit (fig. 3.22). Skulls and mandibles are lack-
ing. Most of the bones are limb bones from at least two individuals: an adult horse and a horse that was 
younger than 12 months. The condition of the bones is good; they were clearly buried when fresh. Some 
of the bones were found articulated. Butchery marks were found on six of the bones. 
Special Deposit 42 contains a large number of sheep bones, buried in a pit. Most of these are from 
the lower limbs, but there are also mandibles and maxillae from at least three individuals, as well as several 
long bones and vertebrae. The minimum number of individuals for the lower limbs is four. Because no 
Fig. 3.18. Special deposit 30: skeleton of a dog with red deer bones. 
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information was recorded during the excavation, it is uncertain whether the lower limbs were articulated 
when they were buried. However, the presence of phalanges and sesamoid bones suggests that they were. 
What is certain is that at least four sheep were killed at the same time, resulting in a substantial amount 
of meat. In this respect, the deposit is similar to the other bone concentrations (see below). Cut marks 
were found on two sheep mandibles. 
These four deposits should be seen as typical bone concentrations. They contain large amounts of 
well-preserved bones from horse, cattle or sheep. In all four deposits, remains from two or more animals 
were found. Despite the fact that most of the bones were disarticulated, there are arguments to see the 
bone concentrations as ritual deposits:
•	 Different fragmentation and preservation. The bone concentrations are well-preserved and contain 
many complete bones. 
•	 Presence of articulated elements. Articulated bones were found in Special Deposits 43 and 44. 
•	 Association of more than one species. Both cattle and horse are represented in two of the bone 
concentrations. 
•	 Different species ratio from that at site level. Horse is overrepresented in the bone concentrations, 
whereas pig is underrepresented. 
•	 Repetitive pattern. Two of the deposits contain an entire right hind leg from a horse. 
Another argument against normal refuse is the sheer number of animals involved. The remains of ten 
individual cattle and horses were present in Special Deposit 44. Killing ten large animals at the same time 
would provide an enormous amount of meat. Some of the meat could have been preserved by salting or 
smoking. In that case, the bone concentration could represent the refuse of normal late autumn slaughter. 
However, the large numbers of horse in three of the bone concentrations argues against normal slaugh-
Fig. 3.19: Special deposit 19: combination deposit of a dog 
skeleton and a horse skull.
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ter. Feasting provides a better explanation. Since feasting often takes place within a ritual, the remains 
would be treated differently from everyday rubbish. Some parts of the slaughtered animals may have been 
selected for burial (such as the right hind leg from a horse). 
At the settlement Oude Tielseweg, a bone concentration was found that is similar in some respects 
to the ones in Passewaaijse Hogeweg.189 The concentration, which can be dated to phase 7, contained a 
large number of bones (much more, in fact, than those in Passewaaijse Hogeweg). The bones were less 
fragmented than the other bones from this phase, and showed fewer traces of gnawing and butchery. 
The ratio of species was also different: mainly cattle and pig, with some remains of horse and sheep. The 
similarity lies in the number of animals involved, and the fragmentation of the bones, which is less than 
in other bone refuse. The lower percentage of butchery marks could indicate that not all the meat was 
utilised. 
The other four deposits did not fit any of the other categories and are therefore included here. Spe-
cial Deposit 53 also contains a concentration of sheep bones in a pit, but the contents are different from 
Special Deposit 42. Instead of elements from the head and lower limbs, this deposit consists of vertebrae, 
ribs, and bones from the meaty upper legs, all elements categorised as consumption waste. This deposit 
could represent the remains of a single meal. Special Deposit 46 contains a number of bones from an 
eight to ten-month-old calf. It was not recorded whether the bones were articulated or not. Bones are 
present from the head, ribs and at least two lower limbs. The head and lower limbs are reminiscent of 
the articulated bone deposits. Special Deposit 48 is a deposit of cattle ribs and vertebrae in a ditch. What 
189  Groot 1999, 54-68.
Fig. 3.20. Special deposit 36: sheep skeleton with calf ’s head. The sheep’s head is placed behind its body, next to a concentration 
of bones from two neonatal sheep. The sheep’s head was replaced with parts of a calf skull.
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makes this deposit special is the presence of a large sherd of samian ware, much larger than what was 
normally found in the settlement. Finally, Special Deposit 57 consists of several pits filled with animal 
bones and special finds including an antler comb, complete samian vessel and coins. Bones from several 
wild animal species were found in these pits, including the bones from the black vulture. These deposits 
are difficult to interpret and may not be related to ritual practices. 
 .  .   b u t c h e r y  m a r k s  a n d  t h e  c o n s u m p t i o n  o f  m e at
Consumption of meat from animals in ritual deposits is possible or even likely in some cases. For the skull 
deposits, we can assume that the rest of the animal, insofar as it was considered edible, was butchered and 
consumed. The articulated sheep bones in Special Deposit 28 show butchery marks that cannot just be 
explained by skinning, although they could be a result of segmentation of the carcass. It is possible that 
meat from the neck of the sheep was removed for consumption. Special Deposit 50, articulated bones 
from another sheep, show cut marks on cervical vertebrae and the sacrum. The other articulated bone 
deposits only show evidence for skinning. This is not surprising, since they consist of meatless lower legs. 
Burying the meatless lower legs in a ritual deposit would have left the meaty parts of the body available 
for consumption. In Special Deposit 30, the combination deposit with a dog skeleton and a partial red 
deer, both animals show evidence of butchery. Cut marks on the mandible, cranium and distal radius of 
the dog are consistent with skinning. The red deer bones show similar skinning marks on the mandible, 
but cut marks on the proximal radius probably indicate segmentation of the carcass or the removal of 
meat. The meat from the missing hind legs of the red deer was probably consumed. 
Fig. 3.21. Special deposit 44: concentration of cattle and horse bones.
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The bone concentrations are most likely to show evidence of meat consumption, since they are 
believed to be the remains of feasts. Surprisingly, the sheep bones in Special Deposit 42 show little traces 
of butchery. The only two cut marks (1.4 %) are probably related to skinning. However, sheep is always 
butchered less intensively compared to large mammals such as cattle. If the sheep was roasted whole and 
parts torn off rather than chopped off, butchery marks would be limited to the removal of the skin. The 
horse bones in Special Deposit 43 show both cut and chop marks. While some butchery marks indicate 
skinning, others are related to segmentation of the carcass and the removal of meat. The percentage of 
butchery marks is high: 18 %. 
Special Deposits 44 and 47, both concentrations of cattle and horse bones, show similar butchery 
patterns. Butchery marks are found on both horse and cattle bones, but are more frequent on cattle 
bones. When the percentages of butchered bones are compared to those for the total number of bones 
from that phase, there is a difference between the two deposits: the percentages for Special Deposit 47 
are very similar to the percentages for phase 7, while for Special Deposit 44, the percentage for horse 
bones is lower and that for cattle bones is higher. Cut marks on cattle bones from Special Deposit 44 are 
indicative of skinning, while the cut marks on two horse bones (rib and radius) are more likely to be a 
result from dividing portions or removing meat from the bone. For Special Deposit 47, butchery marks 
on both horse and cattle indicate skinning, segmentation and removal of meat. 
In conclusion, some or most of the meat from many animals in ritual deposits was consumed. Only 
the animals buried complete represent a loss of meat. However, since most of the complete animal burials 
are dogs, the actual loss of meat was small. 
Fig. 3.22. Special deposit 43: concentration of horse bones.
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 .  . 1    s u m m a r y  o f  s p e c i a l  a n i m a l  d e p o s i t s  a n d  t h e  i d e n t i f i c at i o n 
o f  r i t ua l  a n i m a l  d e p o s i t s
For the special deposits from Passewaaijse Hogeweg, it was only after analysis, comparison of the deposits 
with each other, and careful consideration of possible criteria that an interpretation was reached. Of the 
62 special deposits, 36 are believed to be ritual deposits. Four of these may contain the remains of feasting. 
The special deposits from Tiel-Passewaaij show a large variation. However, some general conclusions can 
be made. There seems to be a relationship between some animal species and the type of deposit it was 
used for. Some preferences can be seen among the special deposits that are interpreted as ritual deposits. 
Dogs were found mostly as complete skeletons, either by themselves or in combination deposits. Horse 
occurred in all types of special deposit, but skulls were found more frequently than other body parts 
or complete skeletons. Two of the combination deposits also contained horse skulls. Three out of five 
articulated bone deposits contained horse bones. Cattle and sheep were found in all types of deposit in 
similar numbers. Red deer was only found in two deposits: once as a complete skeleton, and once as a 
partial skeleton as part of a combination deposit. A black crow skeleton was found once in a combina-
tion deposit. Pig is conspicuously absent in ritual deposits. Some repetitive patterns were found among 
the special deposits from Passewaaijse Hogeweg. These are: 
•	 Dog skeletons associated with pottery in two cases. 
•	 Horse associated with metal finds in two cases. 
•	 A missing leg in three articulated limb deposits. 
Based on the special animal deposits from Passewaaijse Hogeweg, a set of criteria can be formulated that 
can be used to identify ritual deposits in settlements in the Eastern Dutch River Area in the Roman 
period. 
•	 Different fragmentation and preservation from ‘normal’ refuse, indicating the freshness and com-
pleteness of bones at the time of deposition.
•	 Repetitive patterns of ‘odd’ characteristics noticed in special deposits.
•	 More than one individual animal or species.
•	 Different species distribution from that at site level.
•	 Wild animals, especially complete or partial skeletons of species that were normally consumed.
•	 Location in meaningful features such as house ditches or large boundary ditches.
•	 Position of bones within feature.
•	 Manipulation of bones, for instance the removal of limbs or rearranging of body parts.
•	 Association with non-bone finds that can be considered special in some way.
•	 Association of more than one special deposit, either in a combination deposit or as separate deposits 
in the same feature.
•	 The absence of animal bone refuse can be used as an additional criterion in some cases, but the pres-
ence does not exclude a ritual interpretation. Some of the animal bones found in ritual deposits may 
have entered them accidentally during the backfilling of the feature with soil full of refuse. Absence 
of refuse shows that a pit was dug specifically for the burial of a deposit, and filled up immediately. 
Large quantities of bones, even when disarticulated, can be a ritual deposit of the remains from a feast. 
Criteria that can be used to identify feasting remains are:
•	 Different fragmentation and preservation from ‘normal’ refuse, indicating the freshness and com-
pleteness of bones.
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•	 Abundance: large quantity of bones and less intense butchery.
Special foods do not seem to have been a part of feasting in Passewaaijse Hogeweg, although it is pos-
sible that the overrepresentation of horse in feasting remains means that horse was selected for feasting. 
A detailed study of the pottery from Passewaaijse Hogeweg could identify special vessels for feasting. 
However, the special deposits that are interpreted as feasting remains do not contain pottery in any large 
numbers. Special facilities or constructions for feasting have not been identified in Passewaaijse Hogeweg, 
but may be present in other settlements. 
 .    d i s t r i b u t i o n  o f  r i t ua l  d e p o s i t s  i n  p a s s e wa a i j s e 
h o g e w e g  t h r o u g h  t i m e  a n d  s p a c e
 .  . 1   i n f l u e n c e  o f  e x c avat i o n  s t r at e g i e s  o n  d i s t r i b u t i o n  o f 
 s p e c i a l  d e p o s i t s
Excavation strategy may influence the discovery of special deposits. In order to maximise the number of 
special deposits, all pits and ditches in settlements should be investigated. All too often, the emphasis is on 
house features at the cost of pits and ditches not associated with houses. Although some special deposits 
were found in house ditches, none were found in postholes, and most were found in pits and ditches that 
were not directly related to a house. 
In Passewaaijse Hogeweg, the filling of many large pits and ditches was excavated, but towards the end 
of the excavation of the settlement, time constraints limited the number of features that could be exca-
vated in full. The excavation team chose to focus on house plans. This means that some special deposits 
in large pits and ditches may have been overlooked. 
 .  .   s p e c i a l  a n i m a l  d e p o s i t s  p e r  p h a s e
So far, the special animal deposits have been described without paying any attention to the phase they 
date from. In this paragraph, we will look at the ritual deposits in relation to the chronology of Passe-
waaijse Hogeweg. Special animal deposits occur throughout the Roman period. The highest number 
is found in phase 7. However, this is more likely to be a result of the large size of the assemblage from 
this phase. The more material is found from a certain phase, the higher the chance that it will include 
special animal deposits. Also, half of the special deposits from phase 7 are interpreted as non-ritual special 
deposits. The deposits with a ritual interpretation show a different picture. Ritual deposits are absent in 
the Iron Age phase and are first found in phase 2. Rather than taking the actual number of deposits, it is 
more useful to take the percentage of ritual animal deposits compared to the total number of identified 
bone fragments (table 3.2). 
Compared with the percentage of ritual animal deposits for all phases together, the percentage of 
ritual deposits per phase is low for phase 2, and high for phases 4 and 5-6. It looks as if the practice of 
ritual deposits originates in phase 2, rises to a peak in phase 5-6, and decreases in phase 7. 
The fluctuating frequency of ritual deposits is interesting in itself, but it would be even more interest-
ing if it turned out that certain types of deposits and certain species were more commonly used in one 
phase compared to another. However, because the total number of ritual deposits per phase is low, any 
observed differences between phases may just be a result of coincidence and small sample size. In phase 2, 
the only ritual deposits are two articulated limb deposits (table 3.3). In phase 3, all types of ritual deposits 
1
Fig. 1.6 Phase 2 Passewaaijse Hogeweg
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Fig. 3.23. Distribution of ritual and special animal deposits in phase 2.
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occur. Skulls are most common, followed by articulated limbs and complete skeletons, and finally one 
concentration and one combination deposit. Phases 4 and 5-6 both show a focus on complete skeletons, 
with other deposit types occurring in smaller numbers. In phase 7, the skull deposit is the most com-
mon type. 
Some types of deposit do seem to occur more frequently in some phases. This could reflect a preference 
for a certain type of deposit, or a shift in ritual practices over time. The choice of species could also be 
important. Of course, it is possible that the species determined the type of ritual deposit, or vice versa. 
In phase 2, the number of deposits is small. Animal species included are sheep, horse and cattle. Phase 
3 shows a clear preference for deposits involving sheep bones. Since sheep are found in four deposit types, 
it seems that the animal species itself is more important than the type of ritual deposit. Phases 4 and 5-
6 both have high numbers of dogs in ritual deposits. Dogs are generally buried as complete animals. In 
phase 5-6, the relative number of deposits involving horse starts to rise. This trend continues in phase 7, 
where horse is the animal of choice for ritual deposits.  
Table 3.4 lists the number of ritual deposits per species per phase. Two animals are clearly related to 
certain periods: sheep to phases 2 and 3, and dog to phases 4 and 5-6. For sheep, this means that it was 
used in ritual deposits during the two phases when it formed an important part of the economy. On 
the other hand, the frequency of cattle and horse in ritual deposits is not influenced by their role in the 
economy. Cattle was important for the economy in all phases, but this is not reflected in its occurrence 
in ritual deposits. The percentage of horse steadily increases in phases 3, 4 and 5-6, but this is not seen 
in the ritual deposits. 
One of the research questions was whether the proportions of species is reflected in their occurrence 
in ritual deposits. Table 3.5 lists the prevalence of ritual deposits per species per phase. The percentage 
of cattle is always low, indicating the rare occurrence of cattle in ritual deposits compared to the high 
number of fragments found in the settlement. Dog is overrepresented in ritual deposits. Pig is conspicu-
ously absent.
Phase Special deposits Ritual deposits NIF % special deposits % ritual deposits
1 1 0 312 0.321 -
2 7 3 1762 0.397 0.170
3 15 9.5 1096 1.369 0.867
4 9 8.5 719 1.252 1.182
5-6 13 8 604 2.152 1.325
7 15 8 1861 0.806 0.430
All 60 37 6354 0.944 0.582
Table 3.2. Number of special and ritual deposits per phase, total number of identified fragments and percentage of special and 
ritual deposits. Two special deposits could not be assigned to a phase. 
Deposit type Phase 1 2 3 4 5-6 7 Total
Skull - - 3 1 2 4 10
Complete - - 2.5 5.5 4 1 13
Articulated - 2 2 - 1 1 6
Combination - 1 1 1 - 1 4
Concentration - - 1 1 1 1 4
Total 0 3 9.5 8.5 8 8 37
Table 3.3. Number of ritual deposits per type per phase. 
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 .  .   d i s t r i b u t i o n  o f  s p e c i a l  a n i m a l  d e p o s i t s  i n  t h e  s e t t l e m e n t
Projecting the ritual deposits on the settlement phase maps reveals some interesting patterns. All three 
ritual deposits dating to phase 2 were situated close to houses (fig. 3.23). For phases 3 and 4, none of the 
ritual deposits can be linked to houses (fig. 3.24 and 3.25). Four of the seven ritual deposits from phase 3 
were from three wells which are located close together, but not near any of the houses from this period. 
Special deposit 2 was located in the activity zone on the other side of the stream. All ritual deposits from 
phase 4 were found outside the farmyards. Phase 5-6 shows a return of the association between ritual 
Fig. 1.7. Archaeological features from phase 3 in Passewaaijse Hogeweg
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Fig. 3.24. Distribution of ritual and special animal deposits in phase 3. See fig. 3.23 for legend.
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deposits and farmhouses (fig. 3.26). All ritual deposits were found either as part of the farmhouse plans or 
within the boundary of the farmyard. In phase 7, two ritual deposits were associated with houses, while 
six others were found in the large boundary ditch (fig. 3.27). 
To sum up, in phases 2, 5-6 and 7, many of the special deposits were incorporated in or close to house 
plans or farmyard boundaries, whereas in phases 3 and 4, ritual deposits were located outside farmyards 
or at some distance from farmhouses. 
 .  .   s e a s o n a l i t y  o f  s p e c i a l  a n i m a l  d e p o s i t s
For a few special deposits, we can draw tentative conclusions about the time of year when they were 
made. However, some assumptions must be made: first, that the birth of animals was limited to a certain 
period in the year; and second, that most births occurred in the spring. This is what would naturally 
occur, unless man would influence breeding by controlling the access that male animals had to females.190 
Although this is possible, very young animals would be unlikely to survive the winter without shelter and 
extra feeding, so it would be most advantageous to have all animals born in spring. 
The juvenile sheep in Special Deposit 31 was younger than 10 weeks when it died. If we assume that 
all lambs were born in the spring, it follows that the lamb died in late spring or early summer. The pres-
ence of neonatal sheep bones in Special Deposit 36 indicates that the deposit was made in spring. The 
calf in Special Deposit 46 was eight to ten months old at death. If we assume that calves were also born 
in the spring, the calf died during the winter. Two young dogs were found in ritual deposits. However, 
since it is likely that dogs could come into season at any time of the year, they did not have a specific 
breeding season, so the season of death cannot be determined from age. 
In conclusion, there does not seem to be a clear relation between ritual deposits and time of year. Of 
course, it is possible that the deposits that do give an indication for time of year represent several differ-
ent rituals.  
190  Legge et al. 2000, 152.
Species Phase 1 2 3 4 5-6 7 Total
Cattle - 1 1 2 - 2 6
Sheep/goat - 2 5 - 1 - 8
Horse - 1 3 1 3 6 14
Pig - - - - - - 0
Dog - - 0.5 6.5 4 1 12
Red deer - - - 1 - 1 2
Crow - - 1 - - - 1
Table 3.4. Number of ritual deposits per species per phase. 
Species Phase 1 2 3 4 5-6 7 All
Cattle - 0.147 0.241 0.629 - 0.235 0.226
Sheep/goat - 0.266 1.116 - 1.515 - 0.494
Horse - 0.813 2.326 0.625 1.724 1.345 1.333
Dog - - 2.273 40.625 16.667 6.250 10.909
Table 3.5. Percentage of number of ritual deposits per species, out of the total number of fragments for that species in that phase. 
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Fig. 3.25. Distribution of ritual and special animal deposits in phase 4. See fig. 3.23 for legend.
60
61
N
0 50 m
37, 38, 39
16 29, 30 
(4-5)
44
55
1
                                                                                                    
Fig. 3.26. Distribution of ritual and special animal deposits in phase 5-6. See fig. 3.23 for legend.
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 .    c o m p a r i s o n  w i t h  s p e c i a l  d e p o s i t s  f r o m  o t h e r 
s i t e s
Now that we have seen the different categories of special animal deposit at Passewaaijse Hogeweg, we can 
start comparing them with special animal deposits from other settlements. Although lots of interesting data 
are known from sites in Britain and Germany, such as Danebury and Feddersen Wierde,191 the comparison 
in this paragraph will be limited to sites from the Roman period in the Netherlands. Most of the special 
animal deposits in the literature are of complete animals. There is a strong possibility that other animal 
deposits have not always been recognised by archaeologists. An alternative explanation for the absence of 
other animal deposits in zooarchaeological literature is that these deposits only occurred in certain regions 
or settlements and not in others. This seems unlikely, especially because deposits of complete animals are 
found widely. Also, there is some evidence for special deposits other than complete animal burials. 
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Fig. 3.27. Distribution of ritual and special animal deposits in phase 7. See fig. 3.23 for legend.
191  Grant 1984a; Haarnagel 1979; Hill 1995; Reichstein 
1991.
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 .  . 1   s p e c i a l  a n i m a l  d e p o s i t s  f r o m  r o m a n - p e r i o d  s e t t l e m e n t s  i n 
t h e  n e t h e r l a n d s
Special animal deposits were found at various settlements in the Netherlands, both in the southern half 
that was part of the Roman Empire, and in the northern half. For the Eastern Dutch River Area, special 
animal deposits of different types have been reported: mostly complete animal burials, but also articulated 
limbs and a bone concentration that is seen as the remains of a ritual meal. 
At the villa-like settlement in Druten, four pits containing complete or partial horse skeletons were 
found. These horses were interpreted as foundation deposits. Two pits were located next to the entrance of 
a house. In another house, one pit was located just inside, and the other just outside of the house. The pits 
are dated to the end of the first century AD.192 Each pit contained remains of a separate individual, but only 
one of the horse skeletons was complete. One skeleton was missing all lower limbs, another was missing both 
forelegs and the left lower hind limb, and of the last skeleton, only the back half was present (with the left 
hind lower limb missing). These parts may have been intentionally removed, but could also have been lost 
due to bad preservation. Lauwerier mentioned bone-working as an explanation for the removal of especially 
the lower limbs.193 All four horses were adult, although one was not much older than 3.5 years. Three of the 
horses were quite large (144-152 cm), with one smaller individual (128-144 cm).194
At Houten-Tiellandt, remains were found of a horse that had clearly been butchered. Cut and chop 
marks were found on all bones. The horse was a five-year old mare, with a withers height of 139-142 
cm.195 Horse bones found in other features showed no evidence that horse was eaten in this settlement. 
192  Lauwerier 1988, 104-105.
193  Lauwerier 1988, 107.
194  Lauwerier 1988, 110-111.
195  Laarman 1996, 349.
Fig. 3.28. Special deposit from Tiel-Bedrijvenpark (Medel site 6): a horse skull and two lower limbs.
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If the horse was killed and butchered for normal consumption, the remains would have been scattered 
around the settlement as the animal was divided into portions. Laarman believed the horse died a natural 
death after which its flesh was stripped off to feed to dogs.196 However, Lauwerier noted the absence of 
gnawing marks and the abundance of butchery marks, both of which do not agree with the dog food 
theory.197 He suggested that the remains reflect an occasion at which a horse was butchered and eaten. 
The absence of evidence for horse consumption at Houten-Tiellandt, added to the fact that the horse 
remains were all buried together, points to a ritual meal. 
In a rural settlement in Beuningen, a burial of a complete horse was found. The horse is a 7-year-old 
male, with a withers height of 150 cm. Remarkably, the horse was buried with its head gear but without a 
bit. An offering to the gods from a grateful veteran soldier is mentioned as a possible explanation.198 A dog 
burial, with the head missing, was found at the same site. In a rural settlement in Oosterhout, not far from 
modern Nijmegen, a pit was found containing a horse that was chopped in pieces. The find of a complete, 
closed brooch among the bones could indicate that the horse parts were wrapped in cloth before burial.199 
Burials of complete horses and dogs were also found in the Roman settlements in the area. 
Several special animal deposits were found during the excavation of a settlement not far from Tiel-
Passewaaij, Tiel-Bedrijvenpark (Medel site 6).200 This settlement was excavated by the same team of 
archaeologists that excavated Passewaaijse Hogeweg. Because of their experiences in Tiel-Passewaaij, the 
archaeologists were very alert to any animal deposits that seemed strange or special in some way. Two of 
the special deposits found at Medel contained dog burials: one small and one medium-sized adult indi-
vidual. One of these dogs had been buried in a pit next to the ditch around a house dating to the first 
quarter of the 1st century AD. The other two special deposits both consisted of horse bones. The first 
deposit consisted of a complete skull and scapula from an adult female horse. Part of the mandible was 
also present. In the second horse deposit, a complete skull and two lower legs from a young horse (15 
to 18 months) were found (fig. 3.28). The lower limbs were both from the left side, one from the front 
and one from the back leg. Cut marks on the bones showed that the skin was removed. The bones were 
found in anatomical position and were very well preserved. They were obviously buried in a fresh state. 
This deposit could be dated between AD 70 and 130. Recent large-scale excavations in Geldermalsen-
Hondsgemet have also revealed a number of special animal deposits, but these are still being analysed.201 
Special animal deposits are not restricted to the Eastern Dutch River Area. The redevelopment of 
the landscape of Midden-Delfland, Zuid-Holland, has resulted in many large-scale excavations, some of 
which covered settlements from the Roman period. Special animal deposits seem to have been common 
in this area. At site 1.23, a dog and a pot were found in a ditch. At site 19.07, the skull and front legs of 
a dog were found together with a pot buried in a pit. It is interesting to see that the association between 
dogs and pottery found in Passewaaijse Hogeweg also occurs in Midden-Delfland. At site 20.11, several 
pits with special deposits were excavated close together. They included the legs of a foal with a terracotta 
‘axe’, a headless stork, and a pig skull.202 At site 21.23, three possible special deposits were found. The 
first consisted of a front and hind leg of a horse. The problem with this deposit is that the bones were 
not articulated and more than half had butchery marks. The bones had also been gnawed by dogs. A pit 
contained eight cattle molars but no other bone fragments. The molars were the first and second molar 
from the upper and lower jaw, from both the left and right side. The burial seems to have been deliber-
ate. The last find was a pot filled with goose bones. The bones came from at least three individuals. The 
fleshless parts of the body are missing. The pot was deposited in a wet zone close to a house. Two wooden 
196  Laarman 1996, 355-356.
197  Lauwerier 1999, 109-110; Lauwerier 2002, 69-70; Lau-
werier 2004, 71.
198  Van der Kamp/Polak 2001, 23, 25.
199  Van den Broeke 2002, 16; Van den Broeke 2004, 8.
200  Groot 2005, 63-64.
201  Groot in prep. c.
202  Pers. comm. Heleen van Londen.
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walking sticks and a wooden shoe were found nearby. Although certainly special, it is unclear whether this 
find should be seen as a ritual deposit or not.203 At site 5.01/02, a skeleton of a calf of about ten months 
old was found.204 No cut marks were found on the bones. It seems that the calf was buried in the settle-
ment. The skull of the calf was destroyed during excavation. The presence of small skull fragments and 
a loose tooth demonstrated that the skull had originally been present. What is interesting is that during 
analysis the right lower forelimb was found to be missing. Because the calf was lying on its right side, it is 
unlikely that this part of the limb was accidentally removed during excavation. The report mentioned the 
care with which the calf was excavated and its bones collected. It seems unlikely that a complete lower 
limb would have been overlooked. We must consider the possibility that the right lower forelimb was 
intentionally removed by the people burying the calf. About 100 metres from the buried calf, three more 
cattle burials were excavated. These burials seem to have been located at the edge of a settlement. 
During recent excavations in Naaldwijk, Zuid-Holland, four special animal deposits were found. 
Two are burials of nearly complete horses. In one, the lower legs of the 12-month-old horse are missing. 
The second horse, an adult female, was probably buried complete. The third special deposit consisted of 
articulated parts of two horses, and the fourth was a partial dog skeleton found in a well.205 At the rural 
settlement Rijswijk-De Bult, two front legs of a horse were found together.206 On the other side of the 
Netherlands, in Maastricht, a quail was found covered with a samian plate at the bottom of a sunken 
hut.207
North of the border of the Roman Empire, special animal deposits also occurred. At a Roman site 
in Heeten, some of the animal remains discovered indicate ritual practices.208 Heeten is situated in the 
province of Overijssel, outside the border of the Roman Empire. Large amounts of iron slag were found 
in this settlement, indicating iron production. The site dates from the late 2nd to the 4th century, but 
most of the finds date to the first half of the 4th century. Four large bone dumps contained most of the 
animal bones in Heeten. The two largest dumps were found in the same well and seem to originate from 
a single event.209 One of the dumps from the well contained bones from at least nine cattle and four pigs. 
Marrow was not extracted from the bones, suggesting that food was plentiful. There were also indications 
that not all the meat was taken off the bones. It appears that a large number of animals were slaughtered at 
the same time. After the meat was eaten, the bones were collected and thrown into the well. Such a large 
amount of meat could never have been consumed by the inhabitants of the site within a short period. 
The meat would have spoiled after a few days. A large number of people must have taken part in this 
event. Some of the meat was probably taken elsewhere. The species ratio for the dumps is very similar to 
that of the normal refuse. Feasting is mentioned as a possible interpretation.210
Eleven certain animal burials were recognised during the excavation at Heeten: one red deer, four 
horses and five cattle. One of the cattle burials also contained a horse skull. Preservation of the bones was 
poor. Pits with the same size and shape as the animal graves were examined and interpreted as probable or 
possible animal burials. Of the ten probable burial pits, nine contained cattle bones and one horse bones. 
Several complete heads were found, mostly of cattle, and in two cases associated with four lower legs.211
The orientation of the burials is not random; it is related to buildings or the enclosure around the 
settlement. The burial pits at Heeten were found to occur throughout time and space and contained 
single animals. The red deer provided evidence that the burials were linked to ritual practices. Where the 
age could be established, no pattern was found. Both young and adult animals were found. The shallow-
ness of the pits is remarkable: the graves were probably visible above the surface. Both small indigenous 
203  Groot 1998, 59-61.
204  Van Wijngaarden-Bakker 1996, 20, 23.
205  Groot in prep. b.
206  Clason 1978, 426. 
207  Lauwerier 2004, 69; Dijkman 1991, 31.
208  Lauwerier et al. 1999, 155.
209  Lauwerier et al. 1999, 156-159.
210  Lauwerier et al. 1999, 170, 176-178.
211  Lauwerier et al. 1999, 178-180.
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and large Roman cattle were buried. The animal burials were interpreted as ritual depositions.212 The 
burials seem to mark the entrance and demarcate the site. The horse and cattle burials were all found 
inside the enclosure, whereas the red deer was buried outside the enclosed area. In other words, the 
domestic animals were found inside the settlement, whereas the wild animal was buried outside the 
boundaries of the settlement. The burials were probably connected to the demarcation of the site or 
represent building sacrifices. Finds of horse and cattle skulls were not seen as ritual, because they were 
found among refuse.213 
Another site in the Netherlands from the Roman period where horse and cattle burials were found 
is Wijster, Drenthe.214 One large pit contained several animals, probably six. Unfortunately, bone preser-
vation was so bad that in most cases only a silhouette of an animal could be seen. The burials can all be 
linked to houses and granaries. Two remarkable deposits were found at a site in Englum, Groningen. The 
head and feet from a dog were found inside a pot. It is possible that the head and feet were originally 
part of a dog skin. Not far from this deposit, a large, complete cod was found on top of a concentration 
of pottery sherds. Both deposits can be dated to the first century AD.215 
At Castricum-Oosterbuurt, Noord-Holland, a number of special deposits dating to the Roman 
period were found, not just of complete animals, but also two of horse skulls. One of the skulls showed 
evidence of being displayed. It was later buried in a boundary ditch, not far from a human skeleton.216 
Three animal burials, of a foal, cow and dog, were recognised during excavation, but several partial 
burials were observed during the analysis of the animal bones. 217 Several associations of bones probably 
represent complete burials of dogs and cattle. Other special deposits consisted of lower limbs: twice a 
single lower hind leg of horse, in one case three lower legs and some other horse bones, and in another 
deposit lower legs and tails from two horses. A large pit contained two separate concentrations of cattle 
lower legs. At Velsen-Hoogovens, two partial skeletons of horses were found in a pit. At the settlement in 
Schagen-Lagedijk, several special animal deposits were found. In three cases, these contained the lower 
legs of horses. Three nearly complete skeletons of piglets were found together in a pit, and three partial 
skeletons of dogs in another pit.218
A recent publication focused on ritual activities in five settlements in the province of Noord-Holland 
during the Late Iron Age and Roman period, including Schagen-Muggenburg and Uitgeesterbroek.219 
These ritual activities consisted of digging pits and depositing artefacts and organic material including 
animal bones in the pits before filling them again. Due to the exceptional preservation of the sites, organic 
materials such as wood and cereals were also found in these pits.220 Deposits with animal bone varied 
from complete animal burials to articulated legs and complete skulls.221 Some of the deposits showed 
evidence for deposition of single bones. Bones from the feet were believed to be especially meaningful.222 
The manipulation of bones and intentional removal of bones or complete limbs was observed in several 
deposits.223 Individual deposits could be connected to a specific season. Deposits were made at certain 
times in winter, spring and autumn.224 The deposits were believed to be part of larger patterns in the set-
tlement representing constellations.225
212  Lauwerier et al. 1999, 180, 185.
213  Lauwerier et al. 1999, 186.
214  Van Es 1967, 114-117, 371, 374, 376.
215  Hoekstra 2006, 32, 36.
216  Hagers 1999a, 90. 
217  Hagers 1999b, 90-91; Lauwerier/Laarman 1999, 130, 
136-137.
218  Van Wijngaarden-Bakker 1988, 170-171.
219  Therkorn 2004.
220  Therkorn 2004, 33, 37.
221  Therkorn 2004, 24, 35.
222  Therkorn 2004, 55, 62.
223  Therkorn 2004, 24, 123-125, 128.
224  Therkorn 2004, 32-33.
225  Therkorn 2004, 41, 177.
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 .  .   p a r a l l e l s  i n  s p e c i a l  a n i m a l  d e p o s i t s
Special animal deposits have been found in settlements dating to the Roman period throughout the 
Netherlands. The most commonly reported special animal deposits are complete or nearly complete 
skeletons, articulated limbs or skulls. Large bone concentrations, representing the remains from feasts or 
ritual meals, are less common. Many of the animal burials were found associated with houses or enclosure 
ditches. The deposits associated with houses probably functioned as foundation offerings, whereas those 
associated with enclosure ditches marked boundaries. 
All species of animal can be found in special deposits, but domestic animals are most common. Horse, 
cattle and dog seem to be the most commonly used species, while sheep or goat and pig are not used 
very often in special deposits. Wild birds are occasionally found in special animal deposits, for example 
a stork in Midden-Delfland and a quail in Maastricht. Although all categories of special animal deposit 
from Passewaaijse Hogeweg have been encountered elsewhere, the number of finds from this one rural 
settlement is significant. 
Some parallels for specific patterns found in the special deposits from Passewaaijse Hogeweg are found 
elsewhere. The association of dog burials with pottery, for instance, was also found in Midden-Delfland 
and Englum, although in the latter case it was not a complete dog but just the head and feet, possibly rep-
resenting a skin. The association of horse bones and bronze brooches was found in Passewaaijse Hogeweg 
in a complete horse burial, and in Oosterhout in a deposit of parts of a horse. The removal of body parts 
in animal burials was found in several cases. Animals with missing legs were found in Midden-Delfland 
and Uitgeesterbroek. Although the complete animal burials in Passewaaijse Hogeweg mostly seem to have 
been complete, missing legs were found in articulated bone deposits of cattle, horse and sheep. Three 
deposits of lower legs contained not four but three lower legs. A similar deposit was found in Schagen-
Muggenburg II, consisting of the head and three lower legs of a large cow.226 Some skeletons showed 
evidence for the manipulation of body parts. Unambiguous evidence for this phenomenon was found 
only once in Passewaaijse Hogeweg, in Special Deposit 36, where the head of a sheep was removed and 
replaced by a calf skull. 
One problem in identifying regional or even wider patterns is that special animal deposits are rela-
tively rare. Complete animals are easily recognised, but even then it is often unclear whether bones are 
missing due to post-depositional processes, excavation methods, or intentional removal at the time of 
burial. The sites excavated and published by Therkorn are exceptional in the detail and care with which 
they were excavated.227 Special animal deposits of articulated bones or skulls are often not recognised 
during excavation, as was the case in Castricum-Oosterbuurt. As more archaeologists become aware of 
the existence of special animal deposits and know what to look out for, the number of deposits reported 
will probably rise. 
 .   d i s c u s s i o n
 .  . 1  r e s e a r c h  q u e s t i o n s
The first question we need to answer is whether the special animal deposits from Passewaaijse Hogeweg 
could be interpreted as ritual deposits. There are several strong arguments for interpreting a number of 
the special deposits in Tiel-Passewaaij as ritual deposits. First, there is the combination of more than one 
animal in some deposits. It is unlikely that two animals would die naturally at the same time. It seems 
226  Therkorn 2004, 51. 227  Therkorn 2004.
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more likely that one or both were deliberately killed and buried. The inclusion of wild species in deposits 
also forms an argument against the deposits consisting of refuse or dumps of carcasses.  Second, in several 
deposits, animal bones were associated with non-bone, ‘special’ finds such as an iron knife or large pottery 
sherds. Next, many of the deposits have clearly been arranged instead of disposed of haphazardly. Further-
more, there is evidence of manipulation of body parts in some of the deposits. Finally, the location of the 
deposits in phases 2, 5-6 and 7 is meaningful: close to farmhouses or in farmyard boundaries. 
The second question is concerned with the choice of species for ritual deposits. The species occur-
ring in the ritual deposits demonstrate clear preferences. Most of the ritual deposits contained domestic 
animals, although wild animals were found in a few cases. Pig was not found in ritual deposits. Horse 
was found in all types of deposit, but mainly in skull and articulated bone deposits. Dogs were found as 
complete burials, either by themselves or accompanied by another find in a combination deposit. Cattle 
and sheep were found in all types of deposit in equal numbers. 
The preference for certain species for certain types of deposit is a first pattern that could be identified. 
Other recurring patterns are the association of dogs with pottery, horses with metal finds, and missing legs 
in articulated bone deposits. The location where ritual deposits were made also shows a pattern. 
In all cases except one, no evidence was found to establish cause of death. The horse skull in Special 
Deposit 25 was clearly smashed. For the other deposits, all that is certain is that the wild animals occurring 
in ritual deposits were deliberately killed. In deposits containing remains from more than one animal, it 
is likely that at least one was deliberately killed. Some or all of the burials of domestic animals may have 
been animals that died a natural death. However, their burial could still have been surrounded by ritual. 
For an agrarian community, the unexplained and rapid death of an animal through infectious disease must 
have been a threat to their livelihood. The mysterious circumstances in which an animal died may have 
set it apart and demanded special treatment. Such an animal may have been given a ritual burial in an 
attempt to prevent other animals from dying as well. At a time when disease processes were not under-
stood, a divine influence may have been invoked. These animals may have been seen as being chosen by 
the gods and therefore not suitable as food. Natural death cannot be rejected, although it is very unlikely 
in some cases. However, whether an animal died naturally or was killed intentionally does not affect the 
nature of these ritual practices. 
The meat from some of the animals in ritual deposits was certainly consumed. In skull deposits of 
species considered fit for consumption, the rest of the carcass is likely to have been butchered and eaten. 
Since most articulated limb deposits consist of meatless lower legs, this would have left the meaty parts of 
the body for consumption. Butchery marks indicate that the meat from horses in three bone concentra-
tions from phases 4, 5-6 and 7 was consumed. Part of the red deer in a combination was probably eaten, 
while the rest of the animal was buried. Only burials of complete animals can be seen as a loss of meat to 
the community. Since most of the complete animals are dogs, and there are no indications that dog meat 
was eaten, the impact on the economy would have been negligible. 
Ritual animal deposits occurred throughout the Roman period. Their absence in the Iron Age phase is 
almost certainly a result of the limited number of features excavated for this period. When compared with 
the total number of identified fragments per phase, ritual animal deposits are most common in phases 
4 and 5-6. The small number of ritual deposits per phase makes it difficult to establish fluctuations in 
numbers of deposit type through time, but it was possible to establish that complete animal burials were 
relatively common in phases 4 and 5-6, and skulls in phase 7. The choice of species seems to be associated 
with the period. Ritual deposits from phase 3 show a preference for sheep, phases 4 and 5-6 for dog, and 
phase 7 for horse. The location for ritual deposits is also related to the time period.
For many of the ritual deposits, their location within the settlement is significant. In phases 2, 5-6 
and 7, deposits were found in or close to farmhouse plans or farmyard boundaries. Several deposits were 
found in the large enclosure ditch surrounding a Late Roman section of the settlement. The location of 
ritual deposits may have been closely related to their meaning. 
1
The penultimate question is concerned with the function of ritual deposits. Ritual deposits found in 
house ditches were probably foundation offerings. One ritual deposit, Special Deposit 50, is more likely 
to have been an abandonment offering. A large amount of pottery was found near the articulated sheep 
bones. This kind of refuse has been linked with abandonment rituals.228 Ritual deposits in farmyard 
boundary ditches may have served to mark or affirm boundaries. 
Finally, can we say anything about the people involved in the ritual animal deposits from Passewaaijse 
Hogeweg? The scale of the settlement leads us to suppose that there were no ritual specialists at Pas-
sewaaijse Hogeweg. The rituals resulting in ritual animal deposits were performed by local people. The 
rituals may have involved the members of one household, or the entire community. 
228  Gerritsen 2003, 97.
Fig. 3.29. Possible scenarios of the disposal of an animal. 
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 .  .   r e c o n s t r u c t i o n  o f  s e t t l e m e n t  r i t ua l s
So what are the rituals that resulted in these special deposits? Several different ritual practices may have 
been involved, with clear differences to the participants. They may have taken place at different times of 
the year, involving different animals and a different treatment of the remains. However, we can note some 
general similarities between the rituals: 
•	 They were domestic rituals that involved a small audience.
•	 They were probably related to households, instead of involving the whole community.
•	 Some rituals were associated with building or abandoning a house.
•	 Some rituals were associated with marking boundaries.
•	 Wild species played an important role in some of the rituals.
Bone concentrations are different in that unlike the other types of ritual deposit, they do seem to involve 
a large number of people. Bone concentrations will be discussed in the next paragraph.
At Tiel-Passewaaij, no association was found between special animal deposits and human bones. Indeed, 
the number of human bones found in the settlements is extremely small. In the settlement Passewaaijse 
Hogeweg, no human bones were found at all, whereas five human bones were found in the settlement 
Oude Tielseweg. Whatever the rituals were, they clearly did not involve human bones. 
We can imagine a scenario for the way in which the ritual deposits took place. Figure 3.29 presents 
a model that illustrates this scenario. When the need for a ritual arose an animal was killed. Part of the 
animal, such as the skull or the lower legs, was buried as a gift to the gods as part of a ritual in which the 
gods were beseeched for certain favours. The skull could have represented the whole animal; alternatively, 
burying only the skull could be an economic decision.229 The rest of the animal was taken away by its 
owner to be consumed. In the case of a large animal, the amount of meat would have been too much 
for one household, and the owner would have distributed much of the meat. In doing this, as well as in 
providing the sacrificial animal in the first place, he or she had a chance of gaining prestige and tighten-
ing social bonds. Who would and who would not receive meat would be an important social statement. 
By distributing the sacrificial animal, its bones would have been dispersed and ended up among everyday 
consumption refuse. 
The cost of the offering may have been related to the severity of the situation and the size of the 
favour asked. Cost could be reflected in the size, age, economic value and health of the animal. An 
unneeded dog or aged horse could have been spared more easily than a fertile cow. Special deposits 
consisting of a complete animal or two individuals may have been made in times of crisis. The burial 
of a complete animal from a species that was normally eaten represents a loss of meat to the owner and 
his household. When the need was felt to either placate the gods or beseech them for a major request, 
burying a complete animal and foregoing a large amount of meat may have been appropriate. Although 
the rituals that took place within the settlement could have been religious, this is not necessarily the case. 
Offering in the ground was perhaps believed to increase or maintain fertility without intervention from 
superhuman entities. 
We know from ethnographic studies that the human lifecycle is marked by rites of passage accompa-
nying or allowing major transitions from one phase of life to the next. It does not seem far-fetched to 
imagine similar rites of passage connected to the lifecycle of a house or farmyard. In fact, rites of passage 
for farmhouses have been described by Gerritsen.230 Just like the rites of passage in a human life, the rites 
of passage in the life of a building could have been marked by rituals. These rituals involved depositing 
pottery or animal bones in some of the farmhouse features. Derks described the important emotional 
229  Grant 1984a, 543. 230  Gerritsen 2003, 38-39, 63-65, 79-84, 97-102.
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bond between man and livestock in the Lower Rhine Area.231 Rooted in the economic value of animals, 
this bond was strengthened by the stabling of animals under the same roof as humans. It is not surprising, 
therefore, that animals played an important role in settlements rituals. 
 .  .   f e a s t i n g :  r i t ua l  m e a l s
The concentrations of disarticulated bones found in Passewaaijse Hogeweg result from the slaughter of 
several animals at one point in time. It is possible that bone concentrations represent the remains of ritual 
meals. Similar bone concentrations have been found at other settlements, such as Oude Tielseweg and 
Heeten. In all cases, they are characterised by the slaughter of a large number of animals at once, provid-
ing an enormous amount of meat, much more than could be consumed by the people in the settlement. 
It seems as if a large gathering of people was involved, perhaps consisting of relatives from other settle-
ments, in order to celebrate a feast or discuss important subjects. Three of the bone concentrations con-
tained horse bones with butchery marks that imply that horse meat was consumed. The evidence among 
the normal bone refuse for eating horse meat is inconclusive for Passewaaijse Hogeweg. Perhaps horse 
meat was eaten only on ritual occasions, strengthening the relationship between man and horse. A deposit 
of horse remains from Houten-Tiellandt seems to point to a ritual meal involving horse meat.232 
 .  .   f u r t h e r  r e s e a r c h
The ritual animal deposits at Passewaaijse Hogeweg do not exist in isolation. Similar deposits must have 
occurred in the same numbers at other rural settlements. Excavations in Midden-Delfland and Noord-
Holland have demonstrated that ritual animal deposits were also common in this area during the Roman 
period. Evidence from other areas in the Netherlands is fragmentary, but finds from several settlements 
demonstrate that animal deposits do occur. In the Eastern Dutch River Area, complete animal burials 
were reported for several sites. Other deposit types such as articulated bones and bone concentrations 
have rarely been reported. Hill suggested that many complete skulls may have been fragmented due 
to the weight of overlying fills, and as a result are not recognised by archaeologists. Skull deposits may 
therefore be seriously underrepresented.233 Of course, the other problem with skulls is that they are all 
too often interpreted as primary butchery refuse rather than as ritual deposits. 
What is needed is structural research into ritual animal deposits within settlements. In order to rec-
ognise these deposits, it is necessary that archaeologists know what they are looking for. All information 
on possible ritual deposits should be recorded, and photographs or detailed drawings made. Furthermore, 
the expertise of a zooarchaeologist should be sought in doubtful cases. Merrifield already emphasised 
the importance of recognising ritual deposits during excavation, when the manner of deposition can 
still be studied.234 This is the only way in which a comprehensive picture of ritual animal deposits in the 
Netherlands can be reached. 
Once ritual animal deposits have been recognised and carefully excavated, it is important that they are 
analysed and studied not by themselves, but in combination with ritual deposits of other find categories. 
The distinction between ritual deposits with animal bones and ritual deposits with pottery is a modern 
one, dictated by the pragmatic fact that these find categories are studied by different people. To the people 
who were responsible for the ritual deposits in Passewaaijse Hogeweg, this distinction may have been 
irrelevant. Even ritual animal deposits sometimes contain other finds, and they should be included in the 
231  Derks 1998, 65-66.
232  Lauwerier 1999, 109-110.
233  Hill 1995, 50.
234  Merrifield 1987, 2-3.
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analysis. Unfortunately, time constraints and the absence of any kind of systematic study of the pottery, 
metal and other finds made it unrealistic to include other find categories in the present study. Also, a 
statistical analysis of the ritual deposits from Passewaaijse Hogeweg has not been performed. Finally, ritual 
deposits of any kind of material should be widely published, and not just in obscure site reports, which 
are often unavailable to a wider public. 
Hill’s study of structured deposition in the British Iron Age has raised awareness of the ubiquity of 
ritual activities in this period, as well as the possibility that ‘rubbish’ was used for ritual deposition. In 
Roman Tiel-Passewaaij, ritual deposits of skulls, by themselves or in combination with lower limbs, dem-
onstrate that conventionally interpreted “slaughter waste” was used for deposition. Furthermore, the fact 
that large sherds of pottery have been found associated with complete skeletons in at least two cases is a 
reminder that not all broken pottery is necessarily rubbish. 
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4. Animals in funerary ritual
 . 1    f u n e r a r y  r i t ua l  a n d  t h e  c r e m at i o n  c e m e t e r y  o f 
t i e l - p a s s e wa a i j
 . 1 . 1  t h e  c r e m at i o n  c e m e t e r y  i n  t i e l - p a s s e wa a i j
The cremation cemetery in Tiel-Passewaaij originally consisted of about 490 graves (although many 
graves have been lost) and covered 5 hectares. A total of 343 graves has actually been excavated.1 This 
makes it one of the largest Roman cemeteries in the Netherlands. The earliest graves date to around 60 
AD, and the latest to around 270 AD. 
There are several factors that ensure that this cemetery site has unique research opportunities. First, 
there is the excellent preservation. Preservation was generally very good but varied within the cemetery. 
There was a difference in height of up to one metre between the higher northern half and the lower 
southern half of the cemetery. The lower half was flooded several times, leaving a protective layer of sedi-
ment on top of the Roman structures. However, floods also damaged or destroyed some features.2 In the 
northern half it was not natural processes but processes caused by humans that have affected preservation. 
After the cemetery went out of use, the ground was leveled. The northern half has suffered from plough-
ing but despite that, the grave pits have been preserved. The ditches around the graves were shallow and 
badly preserved because ploughing has cut away the upper part. 
The preservation of the southern half was generally much better. The original ground surface and 
parts of the burial mounds were found in this area. Nevertheless, grave pits have not been found in the 
southern half. The reason for this is that in this part of the cemetery, because of a higher ground water 
level, the graves were dug in the top of the burial mound instead of on ground level, as was the case 
in the northern half. The higher position of the graves left them more vulnerable to ploughing in later 
periods. Not only have the different grave structures been preserved, but the clay soil ensured that it is 
not only cremated human and animal bone, but unburnt animal bone as well that was found. Most of 
the cemeteries from the Roman period in the Netherlands that were excavated and published are located 
on sandy soils, where only cremated bone is preserved. This severely limits our chances to reconstruct 
the use of animals in funerary ritual. 
 Second, there is the large number of graves, combined with the fact that most of the cemetery has 
been excavated. Excavations at many Roman cemeteries are small-scale and incomplete, which means 
that the information is fragmentary at best. Of the cemeteries that have been excavated more fully, 
the analysis of some remains unpublished.3 Next, the strategy with which the cemetery was excavated 
made maximum use of the available information and research opportunities. From the outset, one of 
the research aims for the cemetery was to study the whole process of the funerary ritual, and not just 
the aspect of the cremation graves. In the case of the animal bones, one important factor is that animal 
bones from all features as well as the original ground surface have been collected and analysed. Almost 
1  Only one inhumation was recovered; all other graves are 
cremation graves.
2  Tops 2001, 8.
3  Hiddink 2003, 19-20. One unpublished cemetery with 
huge potential is Valkenburg, Zuid-Holland (pers. comm. 
Henk Hiddink).
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certainly, animal bones were present in grave ditches in other cemeteries as well, but have either not been 
collected or not been selected for analysis. Finally, it is not just this cemetery, but also the two adjoining 
settlements for which we have information. This enables us to make a comparison between the animal 
bone samples from a cemetery and the settlements that used this cemetery.
The above factors mean that we have available for this study a large, well-preserved and well-exca-
vated cemetery, together with the settlements whose inhabitants were buried in the cemetery after death. 
Because bones were collected from all the different grave structures, we can look at the way animal bones 
were deposited in the various contexts. Not only can we look at burnt bone found among the human 
cremation, but we can also analyse unburnt bone found in graves or other grave structures. Little or noth-
ing is known about the deposition of animal bone in grave structures apart from the cremation grave.4 
The different contexts in the cemetery in which animal bones were found consisted of cremation 
graves, grave ditches, burial mounds, ceremonial pits, and the original ground surface (fig. 4.1). These 
different contexts were created or relevant at different moments in the funerary ritual. Cremation graves 
have been classified into different types, the exact details of which need not concern us here.5 However, 
what we do need to realise is that the amount of animal bones in a grave depends on one basic distinc-
tion: whether the cremated remains were selected from the pyre remains or not. In roughly two thirds 
of the graves in Tiel-Passewaaij, part of the human cremated bones (as well as part of the burnt animal 
bones) was collected and buried, either with or without burnt remains from the pyre (charcoal, burnt 
pottery).6 These graves are distinguished by a clear concentration of cremated bones, a result of wrap-
ping the remains in a piece of cloth or leather. So-called Brandgrubengräber are graves where some of the 
remains of the pyre were deposited in a pit, without first selecting the cremated bones. These graves typi-
cally contain fewer cremation remains than graves with a cremation concentration. The main implication 
is that there is a direct relation between the amount of human and animal cremated bones: the higher 
the number and weight of human remains, the higher the number and weight of animal remains.7 In 
order to make the grave visible, a low burial mound surrounded by a grave ditch was thrown up on top 
of the grave.  The ditches can be either round or rectangular or, in a few cases, of an irregular shape.8 The 
diameter of the grave ditches varies from several metres to up to 20 metres. 
4  An exception is the cemetery Lamadelaine in Luxem-
burg. Metzler et al. 1999.
5  Bechert 1980; Bridger 1996.
6  Tops 2001, 11-12.
7  Pers. comm. Henk Hiddink.
8  Tops 2001, 11.
Fig. 4.1. Different contexts found in the cemetery. 1: cremation grave; 2: grave ditch; 3: original surface; 4: ceremonial 
pit; 5: animal burial.
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Ceremonial pits are pits that contain large amounts of burnt pottery and burnt animal bones. In con-
trast to graves, it was not just a few fragments of each individual pot that were found, but complete vessels 
broken into pieces. The number of plates, pots and glass items was large. The pits contained charcoal but 
no human cremated remains. Ceremonial pits were located either outside the grave ditches or within 
a grave ditch but not in a central position. It is not yet clear how these pits should be interpreted. The 
absence of human cremated bones is an argument against an interpretation as graves or pyre remains. 
The combination of large amounts of pottery and animal bones suggests that this could be the remains 
of a funerary feast. However, hobnails were also found in two of the pits.9 Sedimentation has preserved 
parts of the original Roman ground surface in the southern half of the cemetery, as well as animal bones 
deposited there. Apart from the human graves, several animal burials were also found in the cemetery. 
All soil from grave pits was sieved. Bones from other features were hand-collected. In theory this 
could cause discrepancies between the species distribution in graves and other features. However, hand-
collecting was done with great care, making it unlikely that much was missed. Burnt animal bones from 
graves were found among the human cremated bones, and separated from the human fragments by the 
physical anthropologist studying the human cremated remains. 
In this chapter, I will discuss the various ways in which animal bones were incorporated in the native-
Roman funerary ritual. This will be done by analysing the animal bones found in different contexts 
within the cemetery. First, funerary ritual will be discussed in a broader, anthropological context. Eth-
nographic studies can contribute to our understanding of funerary ritual. Second, I will summarise what 
we know of Roman funerary ritual in western Europe. Next, the results of the analysis of the animal 
bones from the different contexts in the cemetery in Tiel-Passewaaij will be presented. An attempt will 
be made to reconstruct funerary ritual in Tiel-Passewaaij, as far as the use of animals is concerned. Finally, 
a comparison with results from other cemeteries will allow us to conclude whether the Tiel-Passewaaij 
cemetery fits in a regional picture. 
 . 1 .   t h e  a n t h r o p o l o g y  o f  f u n e r a r y  r i t ua l
A good place to start when studying funerary ritual in archaeology are ethnographic and historical 
accounts of funerary practices in non-western or historical societies. These will help to widen our view 
on death and the surrounding rituals, as well as focus our attention on some important concepts. Funer-
ary rituals are valuable study objects in order to understand a society. During the time around death, 
cultural values become more clear than they normally would be.10 
A first question to ask is why funerary rituals exist in almost every society around the world. Although 
the primary aim of a funeral could be understood as the very practical need to dispose of a dead body, 
this process is usually surrounded by various rituals. At first, it seems logical to assume that funerary ritu-
als help to overcome grief at the loss of a loved one. However, ritual is just as likely to be useless in this 
aspect, or to be an extra burden during a difficult time.11 Van Gennep’s concept of rites de passage helps us 
to understand the role of funerary rites.12 Rites of passage can be observed around the world, occurring 
at moments of transition in a person’s life, such as puberty, marriage and death. They ensure that a person 
can pass from one position (life stage, age group, profane world, life) to another position (life stage, age 
group, sacred world, death) with as little harm or disturbance as possible. Rites of passage can be sub-
divided into rites of separation or preliminal rites, transition or liminal rites, and rites of incorporation 
or postliminal rites. Although all three rites are usually present, often the emphasis is on one of them, 
9  Tops 2001, 14-15.
10  Metcalf/Huntington 1991, 25.
11  Metcalf/Huntington 1991, 4-5.
12  Van Gennep 1960.
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depending on the type of transition. Preliminal rites ensure that the person is separated from the previous 
position; during the liminal phase the person is in a transitional stage, and postliminal rites result in the 
incorporation in the next position.13 
When this concept is applied to funerals, the following stages can be observed. The dead first have to 
be separated from the world of the living. During the liminal phase, the deceased is still close to the world 
of the living. In many cultures, this is perceived as a dangerous period, where the dead can affect the liv-
ing in a negative way. Postliminal rites are needed so that the dead will be incorporated into the afterlife.14 
In many societies, a certain period has to pass before everyone can return to normal. One aspect of this 
return to normality can be the freedom of a widow or widower to remarry, or the division of the dead’s 
possessions.15 People in many societies believe that the dead will affect the life of the living. The living 
have to look after their dead by observing rituals or remembering the deceased, and in return the dead 
will look after the living. There is an ongoing relationship between the living and the dead. Because the 
ancestors continue to affect daily life, descent and kinship are important factors.16
Thus, funerary rituals serve to reformulate the structure of a community and the roles of the members 
in this community after a member (and with that person, the roles he or she fulfilled) has been lost. Both 
the deceased and the mourners go through a phase where they are situated between the world of the 
living and the dead. Deceased who are not fully incorporated in the world of the dead present a danger 
to the living; therefore it is important that the rites are performed correctly.17 When a valued member of 
the community dies, a void is left that needs to be filled.18 The survivors have lost part of their identity 
with the death of a relative: a wife, for instance, is no longer a wife, but will be a widow from now on.19 
The state of marriage is an important part of a person’s identity, and with the death of husband or wife 
the survivor loses this part of their identity. Rituals are often needed to help people in this transforma-
tion of their identity. In the same way, the deceased has to be transformed from corpse to ancestor or 
from a member of this world to a member of the next world. Apart from the loss of identity, death often 
results in new responsibilities for the survivors.20 The change in social status, position or circumstances 
is accompanied by rites of passage. Funerals can also be political events, where status is not just passively 
reflected but actively created.21 
As in other rituals, many aspects that were important in funerary ritual are lost to the archaeologist. 
Some examples of these are music and other sounds such as wailing, colour symbolism, and the cutting 
or growing of hair. Hair style can be particularly important to signify a life stage or group membership 
of an individual. Widows often cut their hair to separate themselves from their previous status of being a 
married person; the cutting of hair can thus be interpreted as a rite of separation.22
 . 1 .   a n i m a l s  a n d  f o o d  i n  f u n e r a r y  r i t ua l
Of special interest to the zooarchaeologist is the role of living animals in funerary rituals as described in 
ethnographic accounts, for instance the cattle stampede that takes place in Bara funerals in Madagascar.23 
Unfortunately, references to living animals in ritual are few. Apart from playing an active role in ritual 
13  Van Gennep 1960, 3, 10-13, 21.
14  Parker Pearson 1999, 22; Davies 1997, 9, 13.
15  Metcalf/Huntington 1991, 95.
16  Davies 1997, 95, 99.
17  Van Gennep 1960, 147, 160.
18  Metcalf/Huntington 1991, 80.
19  Davies 1997, 53.
20  Davies 1997, 4.
21  Parker Pearson 1999, 23.
22  Van Gennep 1960, 166-167.
23  Metcalf/Huntington 1991, 117-8. The importance of 
cattle in this society is also visible in the placing of 
bucrania (frontal part of cattle skull with horncores) on 
tombs.
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during their life, animals can also be killed and buried whole. Horses and dogs, for instance, were regularly 
sacrificed in the past to accompany the dead.24 Favourite animals of the deceased can be put to death 
as part of the separation rites.25 Others, especially where a number of animals are concerned, are often 
included as a status symbol. The third way in which animals take part in funerary ritual is as food. 
From ethnography, we learn that food plays an important part in any funeral. From food given to 
the dead to consume in the afterlife to a feast provided for the survivors, there are different ways in 
which food contributes to the funeral. The survivors make sure that the deceased has everything he or 
she needs for the afterlife, or the journey towards the “next world”: clothing, arms, equipment, and also 
food.26 Food placed in graves should be seen as “complex symbols which express the various values, aims 
and attitudes of the mourners in the face of death”.27 Food can emphasise identity, social status, or the 
difference between the living and the dead. However, food can also emphasise similarities between the 
living and the dead (social or kinship bonds) in the sense that the dead need food, just as the living do. 
Offering food to the dead suggests that communication is possible. Placing food in graves is only one 
way in which food contributes to funerary ritual. The absence of food, in the sense of fasting, can also 
be meaningful.28 Another aspect in which food is used is feasting. 
In many funeral rites, the participants share food and drink with each other and the deceased, empha-
sising relationships with the dead but also among the living. Shared meals should be seen as part of the 
rites of incorporation, uniting the survivors, and sometimes the deceased as well.29 There is often a shift 
in mood at these occasions. Sharing food emphasises the positive side of life; alcohol adds to a more 
positive mood.30 These aspects of food in funerary ritual are found in many societies around the world 
and in the past. Feasts can occur at different occasions; funerals are just one typical context. Large funerals 
can be accompanied by the slaughter of a large number of animals.31 Indeed, in some cultures, certain 
animals are eaten only at funerals. A funeral presents an opportunity for a display of wealth by providing 
an abundant, high-quality feast. One feature of funeral feasts is that guests often bring a gift in the form 
of livestock as a contribution to the feast. This creates a debt relationship that will have to be repaid in 
the future.32
 . 1 .   r o m a n  f u n e r a r y  r i t ua l  i n  w e s t e r n  e u r o p e
Funerary	ritual	in	Rome
Within Roman funerary ritual, we can distinguish three different moments: rites performed immediately 
after death but before the funeral itself, the funeral procession and disposal of the corpse, and rites per-
formed after the funeral.33 Two beliefs are behind Roman funerary ritual. First, death was considered to 
be polluting, requiring purification rites. Second, the corpse needed to be buried in order to keep the 
soul from harm. Just before death, friends and family gathered around the dying. Immediately after death, 
the deceased’s eyes were closed, his name was called out, and he was lamented. The body was washed, 
anointed and dressed as a preparation for the lying-in-state. 
The next stage was the funeral procession, when the corpse was carried on a bier to the place of 
disposal. Roman law demanded that burial took place outside the city walls. The corpse was placed on 
the pyre, together with gifts and personal possessions of the deceased. Pets could be killed next to the 
24  Parker Pearson 1999, 2, 11.
25  Van Gennep 1960, 164.
26  Van Gennep 1960, 153-154. 
27  Parker Pearson 1999, 10.
28  Parker Pearson 1999, 10.
29  Van Gennep 1960, 164.
30  Davies 1997, 44.
31  Adams 2004, 56-57; Metcalf/Huntington 1999, 119.
32  Adams 2004, 60, 65.
33  This paragraph is based on Toynbee 1971, 43-64, 73, 100, 
143-163.
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pyre to accompany the dead. Grave-goods could consist of jewellery, military equipment, toilet articles, 
cooking vessels, eating and drinking vessels, lamps, dice or other gaming pieces and children’s toys. These 
items would help the dead feel at home in the afterlife. Before lighting the pyre, the name of the deceased 
would be called out for the last time. After the corpse had burnt, the burning pyre was extinguished with 
wine. Relatives collected the remaining bones of the deceased and placed them in a container. 
The rites that were performed after the actual disposal of the corpse were considered to be very 
important, for they would ensure that the deceased would be remembered. These rites consisted mainly 
of ceremonial meals. Meals were eaten at the grave both on the day of the funeral, on the ninth day after 
the funeral, and periodically afterwards. Birthdays and the dies Parentales, the official commemorative fes-
tival for the dead, were days when food was brought to the grave and shared by the living and the dead. 
Some graves had holes or pipes so that food and drink could be given directly to the dead. The type of 
grave marker was extremely variable and depended on the wealth of the deceased, varying from a simple 
amphora or plain standing stone to a large mausoleum. 
One important change in Roman funerary ritual which can easily be observed by archaeologists is the 
change from cremation to inhumation. Cremation was the normal way of disposal from around 400 BC 
to the end of the 1st century AD. In the 2nd and 3rd century AD, cremation was replaced by inhumation, 
first in Rome and later in the provinces. 
Late	Iron	Age	funerary	ritual	in	western	Europe
Inhumation was widespread in western Europe from the 5th to the 3rd centuries BC. Very few graves 
are known from the 2nd century BC, but cremation graves appear in the 1st century BC. In this period, 
human bones frequently ended up in settlements.34
Little is known about funerary practice in the Eastern Dutch River Area in the Late Iron Age. The few 
graves that are known are cremation graves.35 In Tiel-Passewaaij, small clusters of graves occurred within the 
settlement during the Late Iron Age and Early Roman period. Apart from several cremation graves (without 
surrounding ditch and with no or few grave goods), inhumations of two infants have been found. 
There is more information about the region directly south of the Eastern Dutch River Area, the 
Maas-Demer-Scheldt region, where burial traditions can be followed over a long period. The Early Iron 
Age and the beginning of the Middle Iron Age are characterised by large urnfields, consisting of crema-
tion graves under round barrows.36 Somewhere during the Early Iron Age, an opening in the circular 
ditch surrounding the barrow appeared. In the Middle Iron Age, we find square ditches for the first time 
in urnfields. Burial practice during the later Middle Iron Age and the Late Iron Age is not well known. 
The large urnfields were replaced by small clusters of unremarkable and poorly visible cremation graves. 
People were still cremated, and some of the cremated remains were buried in a small pit, but burial in 
urns was rare, as were barrows, ditches and grave goods. In the Middle Iron Age, inhumation sometimes 
occurred. At the end of the Late Iron Age, communal cemeteries reappeared, although small clusters of 
graves and isolated graves were also common. The cremated remains were buried without an urn. Ditches 
surrounding the grave are found at some sites but not at others.37
Funerary	ritual	in	the	northwestern	provinces
Much less is known about funerary ritual in the Roman provinces. When the deceased was born or 
raised in Rome, we can assume that the funerary rites at his death would be very similar to those per-
formed in Rome. For local people, funerary rites would have had a distinctly local flavour. Funerary ritual 
34  Morris 1992, 47.
35  Gerritsen 2003, 133, table 4.3.
36  Hiddink 2003, 6-7; Gerritsen 2003, 128.
37  Gerritsen 2003, 128-129, 131-132, 135-137.
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in the Eastern Dutch River Area during the Roman period was probably a mixture of local traditions 
and aspects of Roman funerary ritual. Some elements of cemeteries can already be found in the Iron 
Age, such as barrows and round and square ditches (see next paragraph).
 .    a n i m a l  r e m a i n s  f r o m  t h e  c e m e t e r y  i n           
t i e l - p a s s e wa a i j
 .  . 1  a n i m a l  r e m a i n s  i n  c r e m at i o n  g r av e s
Both burnt and unburnt animal bones have been found in graves. The burnt animal bones from graves 
are mostly completely calcified and mixed up with the human cremated remains. The colour of the frag-
ments is the same as that of the human remains, suggesting that the animal remains were subjected to the 
same heat as the corpse. In most cases, several identified burnt animal bone fragments were recovered, 
usually in combination with some unidentified burnt animal bones. In some cases, only one or two small 
fragments of animal bone, either burnt or unburnt, were present in a grave. It is not always clear whether 
these belong to the original grave contents or whether they are ‘intrusions’, brought to the grave by bur-
rowing mammals or included in the soil used to fill the grave. Isolated small fragments of bone should be 
considered as possible intrusions. Since most of the animal bones in grave pits are burnt, small unburnt 
fragments are almost certainly intrusions. 
Instead of the total numbers of animal bones per grave, numbers of graves containing animal bones are 
more useful in this analysis. The reason for this is that only part of the cremated remains was collected for 
burial.38 Furthermore, it is not relevant how many fragments a grave contains (although we will try to recon-
struct meat portions), but rather whether a species is present or not. Although animal bones were found in 
many of the graves, in most cases only small, unidentifiable fragments were found. 44 graves contain animal 
bones that could be identified, and in 30 of these graves the animal bones are burnt (table 4.1). 
The burnt animal bones in graves consist almost entirely of pig, chicken and sheep bones, with some 
goose and cattle bones (table 4.2). Many graves that contained identified animal bones contained remains 
of more than one species. Therefore, the percentages in table 4.2 do not add up to 100 %. Most of the 
unburnt animal bones in graves are from sheep or goat and cattle (table 4.2).
Table 4.3 shows the absolute numbers and percentages of animal bones in graves. The highest per-
centage, both for burnt and unburnt bones, is that for chicken, followed by that for pig for burnt bones. 
Although burnt remains of pig are found in more graves, the number of bones per grave is higher for 
chicken than for pig. The high percentage of unburnt chicken bones can be explained by the find of a 
complete skeleton in one grave. 
More than half of the unidentified animal bones are from medium-sized mammals (table 4.3). More 
than a third of the unidentified fragments are bird bones. Among the burnt animal bones, again more 
than half are medium-sized mammal bones, whereas slightly less are bird bones. Only 3 % are bones 
from large mammals. This emphasises the fact that it is medium-sized mammals, such as pig and sheep 
or goat, and birds that dominate animal remains in graves. In the next paragraphs, each species found in 
grave pits will be discussed in more detail. 
38  40-60 % according to Parker Pearson 1999, 7; 35-40 % 
according to Hiddink 2003, 121. The authors do not 
mention whether the percentage applies to the total 
weight of the cremated remains or the number of frag-
ments. 
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Pig
Pig bones were found in 16 graves, or 36 % of the graves that contained identified animal bones. Burnt 
pig fragments were found in 13 graves, or 43 % of the graves that contained identified burnt animal bones 
(table 4.2; fig. 4.2). Pig was found in the highest number of graves, but is surpassed by chicken when the 
total number of fragments is taken into account (fig. 4.3). Three quarters of the graves containing pig 
bones contained only burnt pig bones. Sex could be established only once: a maxilla is from a female pig. 
Because not all the cremated bones were collected for burial, it is hard to say anything definitive about 
the amount of meat originally placed on the pyre. However, an attempt has been made to reconstruct 
body parts out of the pig bones found. The occurrence of these body parts in graves is represented in 
table 4.5. 
The hind legs included the lower leg parts, whereas these were absent in the front legs. The two hind 
legs are both from pigs younger than two years. One front leg is from an animal of around one year old, 
whereas another leg is from a pig older than three years. Age could not be estimated for the third front 
leg. Legs from the left side of the body were found four times, compared to one right leg. If we assume 
that the loose teeth were originally part of a skull, skulls are the most frequent find. The unassociated 
humerus and femur are both calcified. They could originally have been part of a whole leg. In that case, 
we would have found four front legs, three hind legs, and seven skulls. 
Fragments of ribs and one vertebra were found in graves, but these fragments have only been identi-
fied as medium mammal. Rib fragments were found in eight graves: burnt rib fragments in seven graves, 
and unburnt fragments in one grave. The rib fragments can be from either pig or sheep. The fact that 
most of them are burnt, as is the case for the pig bones, makes it more likely that the ribs are from pig, 
and not from sheep or goat. Pig bones were found in seven male, six female and three non-adult graves 
(table 4.4). 
Number Percentage of total number of grave pits
Graves with animal bones 111 57.5
Graves with burnt animal bones 86 44.6
Graves with unburnt animal bones 53 27.5
Graves with identified (burnt or unburnt) animal 
bones
44 22.8
Graves with burnt, identified animal bones 30 15.5
Graves with unburnt, identified animal bones 17 8.8
Table 4.1. Graves with animal bones in Tiel-Passewaaij (the total number of grave pits that were excavated is 193). Three graves 
contained both burnt and unburnt animal bones. 
Species Number of graves 
(n=44)
% Burnt (n=30) % Unburnt (n=17) %
Pig 16 36.4 13 43.3 3 17.6
Chicken 13 28.3 12 38.7 1   5.6
Sheep/goat 14 30.4 8 25.8 7 38.9
Cattle 8 17.4 1   3.2 7 38.9
Goose 3   6.5 3   9.7 -   -
Horse 2   4.3 -   - 2 11.1
Table 4.2. Animal bone species found in graves in Tiel-Passewaaij (% of total numbers of graves with identified bone). More than 
one species can be present in one grave. Three graves contained both burnt and unburnt identified animal bones. 
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Species Number of bones % Burnt % Unburnt %
Identified bones
Pig 54   34.0 48   39.3 6   16.2
Chicken 68   42.8 54   44.3 14   37.8
Sheep/goat 20   12.6 12     9.8 8   21.6
Cattle 8     5.0 1     0.8 7   18.9
Goose 7     4.4 7     5.7 0      -
Horse 2     1.2 0      - 2     5.4
Total 159 100.0 122   99.9 37   99.9
Unidentified bones
Bird 160   34.1 159   43.2 1     1.0
medium mammal 270   57.6 199   54.1 71   70.3
large mammal 39     8.3 10     2.7 29   28.7
Total 469 100.0 368 100.0 101 100.0
Table 4.3. Animal bone numbers in graves.
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Fig. 4.2. Species distribution of burnt animal bones in cremation graves, percentages out of the total number of 
graves with burnt and identified animal bones. Since some graves contained fragments of more than one species, 
the percentages do not add up to 100 %.
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Chicken
Chicken bones were found in 13 graves. Twelve of these graves contained burnt chicken fragments. In 
almost forty percent of the graves containing burnt animal bones, chicken fragments were found (fig. 
4.2). In numbers, chicken is the most numerous species: 44 % of the total number of identified burnt 
animal bones in graves are chicken bones (table 4.3; figure 4.3). Most of the unidentified bird bones will 
probably be chicken bones, so the real number of chicken bones in graves will have been even higher. In 
nine graves, bones from both wings and legs were present. One grave contained bones from the shoulder 
and wing. In another grave, three phalanges were found, and in the final grave, only a caudal vertebra 
was present. Sex could be established once: a spur was seen on a tarsometatarsus, which means that this 
Species Male Male? Male?? Female Female? Unsexed 
adult
Child ???
Pig 5 1 1 5 1 - 3 -
Chicken 4 - 1 3 - - 3 2
Sheep/goat 3 - - 6 - 2 4 -
Goose - - - - - 2 1 -
Table 4.4. The number of times fragments of a species were found in graves of males, females, unsexed adults and children. 
Question marks indicate the level of reliability of the sex attributions.
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Fig. 4.3. Total numbers of animal bones (burnt and unburnt) found in cremation graves per species.
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must have been a male individual. Chicken bones were found in five male, three female and three non-
adult graves (table 4.4). 
Unburnt chicken bones were found in only one grave. In this grave, a complete chicken was depos-
ited in the grave (fig. 4.4). The chicken is remarkable because it suffered from avian osteopetrosis, a disease 
in which profuse new bone is formed along the diaphysis of the long bones. The disease first affects the 
tibiotarsus, but will affect the rest of the skeleton as it progresses.39 The chicken in this grave was in an 
advanced stage of the disease: most bones were affected (fig. 4.5). Its bad health must have been clearly 
visible. The selection of this sick chicken as a grave gift is interesting. Some rational thinking may have 
Fig. 4.4. Cremation grave from Tiel-Passewaaij containing unburnt bones from a chicken suffering from osteopet-
rosis.
39  Baker/Brothwell 1980, 61. 
Body part Left Right Total
Front leg 2 1 3
Hind leg 2 0 2
Skull - - 3 ( 1 unburnt)
Loose teeth - - 5 (1 unburnt)
Unassociated bone
(humerus, femur, phalanx 2)
- - 3 (1 unburnt)
Table 4.5. Body parts of pig in graves (burnt and unburnt).
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influenced this choice. The diseased chicken may not have been considered suitable for human consump-
tion, but it may still have been good enough for the dead. Another possibility is that it was suspected that 
the animal had a limited lifespan. 
Sheep	or	goat
Fragments from sheep or goat were present in 14 graves. Burnt bones were found in seven graves, and 
unburnt bones in six graves (table 4.2). One grave contained both burnt and unburnt fragments. In one 
case, the bones are definitely from a sheep. In the other cases, the bones could be from either sheep 
or goat. Most of the graves contained only one bone. In three graves, fragments from two bones were 
present: in one grave a pelvis and femur, in another grave two scapulae, and in a third grave a burnt radius 
and an unburnt humerus. Fragments from the pelvis are overrepresented: six out of 17 fragments come 
from the pelvis (35 %). 
Little evidence was found for the ages of the sheep. An acetabulum is fused (older than six months) 
and a distal femur is unfused (younger than 3.5 years). A radius is proximally fused and distally unfused (10 
months – 3.5 years), and the humerus found in the same grave is distally fused (older than 10 months).40 
Bones from sheep or goat were found in three male, six female and four non-adult graves (table 4.4). 
Sheep or goat seems to be slightly overrepresented in female graves, but this could just be a result of small 
numbers. If the two unsexed adults were males, for instance, this would even out the distribution. 
40  Silver 1969, 285-286.
Fig. 4.5. Bones from a chicken suffering from osteopetrosis, found in a cremation grave. From left to right: humerus, ulna, tibio-
tarsus, tarsometatarsus.
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Goose
Goose fragments were found in three graves. In all cases, the bones are burnt. One grave contained a 
tibiotarsus, another grave contained two vertebrae and phalanges, and the final grave contained a furcula, 
synsacrum and two phalanges. Goose bones were found in two unsexed adult graves and one non-adult 
grave (table 4.4). 
Cattle
Cattle bones were found in eight graves. In all cases, there is just a single bone or fragment of unburnt 
bone (tables 4.2 and 4.3). These fragments almost certainly represent intrusions that entered the pit when 
it was filled up. The only burnt fragment is a tooth from the lower jaw. It is of course possible that beef 
played a role in the funerary ritual, but that the meat was filleted. In that case, we would not find any 
evidence of this. Cattle could therefore be seriously underrepresented in graves. However, since we do 
find cattle bones in grave ditches, it is far more likely that cattle is not underrepresented but that cat-
tle parts were not selected for burning on the pyre. A deliberate selection of smaller animals may have 
occurred, since these could be consumed completely during the funerary feast. 
Conclusion
Pig, chicken and sheep are the most important species in graves (fig. 4.2). Cattle did not play a role in 
cremation graves. Bones from pig and chicken are usually burnt, whereas sheep bones can be burnt or 
unburnt. In the case of pig, either a front or a hind leg, a skull, or a portion of ribs was added to the pyre. 
Left legs were more frequently included than right legs. For chicken, it is hard to say whether a complete 
chicken or just part of it was included. In the one case where unburnt chicken bones were found in a 
grave, it was a complete animal. This chicken was in an advanced state of avian osteopetrosis, which must 
have been visible to the person selecting this animal for the funerary ritual. 
In five graves, remains of both pig and chicken were found. In one of these graves, the remains are 
unburnt. Pig and goose were found together in one grave. Although pig and sheep were found together 
in three graves, in all three cases one of the two species was represented by just one small fragment. A 
small fragment might easily be an intrusion, so this cannot be used as evidence that pig and sheep are 
associated in graves. The distribution of species over the sexes of the deceased and between adults and 
non-adults seems to be even. Only sheep seems to occur slightly more often in graves of women.
 .  .   a n i m a l  r e m a i n s  i n  g r av e  d i t c h e s
During the excavation, the fill from all grave ditches was dug up and inspected for finds. Finds from 
grave ditches could have been placed deliberately in the ditch or ended up in the ditch after the burial 
mound was eroded. In the latter case, the finds must have been included in the burial mound or left on 
top of it. Identified animal bones were found in 34 grave ditches.41 The total number of animal bones 
from grave ditches is not very high, but the dominance of horse and cattle is obvious (table 4.6). One 
ditch contained a group of associated dog bones, which results in a high number of dog bones. Large 
mammal dominates over medium mammal in the unidentified remains, with 322 large mammal fragments 
compared to 42 medium mammal fragments. In other words, 88 % of the unidentified animal bones belong 
to cattle or horse. 
 
41  Around 250 grave ditches were excavated. 
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42  Although the total number of dog fragments is 24, they 
have been counted as one because they were found in 
the same ditch and are from the same dog. 
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Fig. 4.6. Species distribution of animal bones from grave ditches, percentages out of total number of fragments. A 
concentration of dog bones is counted as one. 
Species Number of ditches with 
identified animal bones 
(n=34)
% Burnt Unburnt Total number of 
fragments
%
Horse 20 58.8 - 20 30 44.8
Cattle 17 50.0 - 17 28 41.8
Pig 3 8.8 2 1 3 4.5
Chicken 1 2.9 1 - 4 6.0
Dog 1 2.9 - 1 142 1.5
Red deer 1 2.9 - 1 1 1.5
Total - - 3 40 67 100.1
Table 4.6. Identified animal bones in grave ditches. In eight grave ditches, fragments from more than one species were found. 
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Horse
Horse bones were found in twenty grave ditches; 30 fragments were found in total (table 4.6, fig. 4.6). 
All fragments are unburnt. No gnawing marks were found on horse bones. Butchery marks are present 
on two of the bones (6.7 %), a femur and a metatarsal. In one ditch, two horse skulls were found. The 
skulls were located opposite the opening in the ditch, and one of the skulls was found at right angles to 
the other one. Among the horse bones found in grave ditches, bones from the hind leg accounted for 
over 50 % of the horse bones. Bones from the head and front leg were present in similar numbers. Out 
of nineteen epiphyses, five are unfused, representing horses younger than 3.5 years.43 One horse skull was 
found with both deciduous teeth and permanent molars, which means that the horse was younger than 
3.5 years, whereas two other skulls are from adult individuals; two loose teeth are from the permanent 
dentition. 
Cattle
Cattle bones were found in seventeen grave ditches; 28 fragments were found in total (table 4.6, fig. 4.6). 
All fragments are unburnt. All five epiphyses of the long bones are fused. All three mandibles for which 
the age could be established are from adult individuals; seven loose teeth are from the permanent denti-
tion. The combination of a left and right mandible occurs twice. In one case, bones from a left hind leg 
were found together with two mandibles. Most ditches only contained one bone. Traces of gnawing are 
found once (3.6 %). Butchery marks are missing. Several elements are overrepresented: teeth, mandibles, 
tarsal bones and metatarsals. Teeth account for 25 % of the total number of cattle bones. A similar per-
centage of loose teeth can be found in some phases of the settlements (table 2.2), leaving only the lower 
hind leg and mandible to be overrepresented in the grave ditches. However, it is important to realise that 
the total number of cattle bones is not very high, and the apparent overrepresentation of certain elements 
may just be attributed to chance. 
Pig
Fragments of pig bones were found in three grave ditches. They represent single small fragments. Two of 
these fragments are burnt (phalanx 2 and fibula), and one is unburnt (scapula). No signs of gnawing or 
butchery were found. 
Chicken
Bones from chicken were found in a grave ditch once. Four burnt fragments were found together: car-
pometacarpus, femur, left and right tibiotarsus). The fact that several fragments were found together seems 
to point to a deliberate placing of the fragments in the ditch. 
Dog
In one ditch, the remains from two hind legs of a single dog were found. 24 bones were found in total. 
The bones show no signs of gnawing, burning or butchery. It is unclear whether the bones were found 
articulated, but this seems likely. The bones are from an adult individual. 
Red	deer
In one ditch, a fragment of an antler was found. The antler shows some chop marks and is unburnt. 
Conclusion
The finds from grave ditches consist mostly of unburnt horse and cattle bones (fig. 4.6). In one ditch two 
horse skulls were placed on the bottom of the ditch, right across from the opening. Among the horse 
43  Silver 1969, 285-286.
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bones, bones from the hind leg are overrepresented, whereas for cattle, mandibles and bones from the 
lower hind leg are overrepresented. Mandibles and teeth are likely to be the remains of complete skulls 
after fragmentation. Although chicken, dog and red deer were all found in grave ditches, all three were 
found just once. In comparison, horse was found in twenty ditches and cattle in seventeen. Pig was found 
in three ditches, but all pig finds are small fragments that could have entered the ditch in a non-deliberate 
way. The bones from horse and cattle, on the other hand, entered the ditch in a more deliberate manner. 
Bones from sheep or goat have not been found in grave ditches. 
Unfortunately, no correlation could be established between the sex of the deceased in a grave and the 
presence of horse or cattle bones in the surrounding ditch. This is a result of the differential preservation 
of the southern and northern parts of the cemetery. In the area in which cremation graves have been 
preserved, only the lowest parts of the ditches were still present. Most of the animal bones in ditches come 
from a different part of the cemetery, where no cremation graves were preserved.
 .  .   a n i m a l  r e m a i n s  f r o m  t h e  o r i g i n a l  g r o u n d  s u r f a c e
A large number of the animal bones from the cemetery could not be assigned to any feature. However, 
many of these bones could be dated to the Roman period based on stratigraphy. Some date to the Iron 
Age, but they have not been included in this analysis. Although it is possible that some of the bones 
came from disturbed graves and grave ditches, we cannot discard the possibility that animal bones were 
deposited on the ground surface during the funerary ritual. They must have been incorporated into the 
underlying soil fairly quickly or they would not have survived. On the other hand, it is also possible that 
these bones are refuse from the settlements. The relative frequency of species will be compared with that 
of the animal bones from the settlements, to find out whether there are significant differences. In total, 
202 bones have been identified. Horse dominates this find category, with 70 % of the identified fragments 
(table 4.7, fig. 4.7). Of the unidentified bones, 938 belong to large mammal, compared to 44 fragments 
of medium mammal. In other words, more than 95 % of the unidentified bones belong to either cattle or 
horse. 
Horse
141 horse bones were found in total, or 70 % of the total number of identified animal bones (fig. 4.7). 
Butchery marks were found on three bones, or 2 % of the total number of horse bones. Gnawing was 
also found on 2 % of the bones. One fragment (a phalanx) is partially burnt. 45 % of the horse bones are 
teeth. There are slightly more teeth from the upper jaw than the lower jaw. Taphonomy can provide an 
explanation for the high percentage of teeth. Teeth are much stronger than bone, and will often be pre-
served better. Besides, even small fragments are usually identifiable to species. However, the percentage of 
loose teeth is very high compared to that in the settlements.44 An alternative explanation is that the high 
percentage of teeth represents an overrepresentation of horse skulls. When the large mammal fragments 
are taken into consideration, we see that 22 % of these fragments are cranial fragments. In two cases, large 
mammal cranial fragments were found together with horse teeth, which means that a horse skull must 
have been present. I believe the high percentage of teeth reflects an overrepresentation of horse skulls that 
is not taphonomical. Horse skulls were selected specifically to be included in the funerary ritual. 
When we look at figure 4.8, we can see that more bones from the hind legs are present compared 
to the front legs. Loose teeth have been excluded from this figure. The difference (61 % for hind legs 
compared to 16 % for front legs) is too large to be accidental. Out of 26 epiphyses, only one is unfused 
44  In the settlement Passewaaijse Hogeweg, the percentage 
of loose teeth varies from 16 to 28 %.
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(distal tibia: younger than two years).45 A maxilla still has deciduous teeth as well as the first and second 
permanent molars. This horse must have been around 2.5 years old at the time of death.46 Two other 
maxillae and a mandible have permanent premolars and molars. At least sixteen of the loose teeth are 
permanent teeth. It seems as if the majority of horse bones are from adult individuals, but young horses 
were found as well. 
Species Number of fragments Percentage
Horse 141 69.8
Cattle 43 21.3
Dog 9   4.5
Sheep/goat 6   3.0
Pig 2   1.0
Goose 1   0.5
Total 202 100.1
Table 4.7. Animal remains from the original ground surface.
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Fig. 4.7. Species distribution of animal bones from the ground surface, percentages out of total number of frag-
ments.
45  Silver 1969, 285-286. 46  Silver 1969, 291, table C.
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Cattle
Cattle is represented by 43 bones, or 21 % of the total number of identified animal bones (table 4.7, fig. 
4.7). Traces of gnawing were found on two cattle bones (5 %). Another 5 % show butchery marks. None 
of the bones are burnt. Again, teeth are overrepresented, although not as much as for horse. Teeth form 
33 % of cattle bones. There are slightly more bones from the front than the hind leg, but the difference 
between the front and hind leg is not as significant as it is for horse (fig. 4.9). Ten out of eleven epiphyses 
are fused. The epiphysis of a calcaneum is unfused, which points to an age younger than 3.5 years.47 Only 
permanent teeth were found. Almost all of the cattle bones are from adult individuals. 
Dog
Nine fragments of dog were found in total (table 4.7). Dog bones represent 4.5 % of the total number 
of identified bones. All fragments are unburnt, and show no signs of gnawing or butchery. 
Sheep/goat
Six fragments belong to sheep or goat. One of the fragments is from a radius of a young individual; the 
other fragments are teeth. Three of the teeth were found associated. All fragments are unburnt. 
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Fig. 4.8. Representation of horse body parts, percentages of numbers of fragments per body part out of total number 
of fragments. 
47  Silver 1969, 285-286.
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Pig
Only two fragments of pig were found in this context. Both are unburnt teeth. 
Goose
A single fragment of a goose carpometacarpus was found. The bone is burnt. This fragment is likely to 
have come from a grave pit or ceremonial pit (see below). 
Conclusion
Among the animal bones not associated with features, horse dominates with 70 %. Cattle is the second 
most numerous species with 21 %. Almost all of the animal bones are unburnt. There seems to have 
been a specific selection of horse skulls and hind legs. The species distribution of the bones found on 
the ground surface, as well as in grave ditches, differs significantly from that in the settlements (fig. 4.10). 
The animal bones are clearly not normal butchery waste. Such a large number of horse bones is not 
recorded for any other Roman cemetery in the Netherlands. This could be a result of bad preservation 
(no unburnt animal bone) combined with bad observation. 
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Fig. 4.9. Representation of cattle body parts, percentages of numbers of fragments per body part out of total number 
of fragments. 
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 .  .   a n i m a l  r e m a i n s  f r o m  o t h e r  c o n t e x t s
So far, we have looked at three different categories of finds of animal bones: finds from grave pits, finds 
from grave ditches and surface finds. Another two categories will be described in the following para-
graphs: animal burials and ceremonial pits. 
Animal	burials
Three animal burials were found in the cemetery. A burial of a young foal probably dates to the Late Iron 
Age, when the cemetery was not yet in use, but a calf and an adult horse are contemporaneous with the 
cemetery. The well-preserved horse was buried in a deep pit with the legs pointing upwards (fig. 4.11). 
The horse is a male adult with an average withers height of 149 cm.48 This is larger than the average 
withers height for Tiel-Passewaaij. The horse burial is located in the southern half of the cemetery. Not 
far from the horse burial, a calf skeleton was found. The bones were badly damaged during excavation,49 
but what is clear is that it is a very young individual: younger than 6 months.50 
48  Calculated according to May 1985.
49  A student diligently half-sectioned the feature containing 
the calf skeleton, apparently without noticing the break-
ing animal bones. 
50  Silver 1969, 296, table D; the first molar has not erupt-
ed.
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Fig. 4.10. Proportions of horse bones in the two settlements and two contexts in the cemetery, percentages out of 
total number of fragments. 
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The fact that the burials consist of horse and cattle indicates that they should be seen in the context 
of the unburnt horse and cattle bones found in grave ditches and on the original ground surface. Burying 
a complete horse or cow could have been a variant of displaying parts of these animals on top of grave 
mounds or in ditches.
Ceremonial	pits
A phenomenon that was found several times during the excavation of the cemetery is a pit that looks 
like a cremation grave, but contains no human cremated remains. The pits were located in the periphery 
of the cemetery and date to the later period: AD 200-270. Burnt bone was present in these pits, but 
it was only during the inspection by the physical anthropologist that all the fragments were found to 
be animal bones. The pits are not only characterised by the absence of human remains, but also by the 
presence of large amounts of ceramics, often burnt (fig. 4.12). Two of the pits contained glass items and 
hobnails. In one pit, a coin was also found. Three of the pits were surrounded by a circular ditch, whereas 
the other two pits had no ditch. These pits are sometimes referred to as ‘ritual meal pits’ because some 
people believe that they contain the remains from a funeral meal. However, a more appropriate term for 
this type of pit is ‘ceremonial pit’. This is felt to be a more neutral term. 
Five ceremonial pits were found in the cemetery of Tiel-Passewaaij. Four contained bones from 
both pig and chicken (table 4.8). In one of these pits goose bones were also found, and in another some 
remains of fish were present. The fifth pit contained only pig bones. 
Two of the pits contained bones from two pigs (269 and 271). There is a clear preference for hind 
legs from pigs (table 4.8). There also seems to be a preference for the left side of the body. Remains from 
six left and one right hind leg of pig were found. Another leg could not be sided.51 Additionally, tooth 
fragments point to the presence of a skull in two of the pits. In one pit, a pig humerus was found. The 
contents of these pits resemble the contents of graves. 
Pit
number
Pig
skull
Pig left hind leg Pig other Chicken Other animals Pottery
114 - 1 - phalanx goose left & right 
wing
10 pieces
119 - 1 - tibiotarsus - 25 pieces
269 1 2 1 right hind leg,
humerus
coracoid, phalanx - 14 pieces, plus 
glass
271 1 1 hind leg from 2nd 
individual
left shoulder and 
wing
fish 8 pieces, plus 
glass
373 - 1 - - - 7 pieces
Table 4.8. Contents of ceremonial pits.
51  A similar side bias was found in an Iron Age cemetery 
in Yorkshire, where the proportion of left to right sheep 
humeri was 11 to 1. Legge 1991, 140-142.
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 .  .   c o n c l u s i o n
Burnt bones from pig, chicken and sheep are characteristic for cremation graves in Tiel-Passewaaij. 
Animal bones found in ditches and on the original ground surface consisted mostly of horse and cattle 
bones. The overrepresentation of certain skeletal elements leads to the conclusion that horse skulls and 
hind legs were selected for the funerary ritual (fig. 4.8). For cattle, the different body parts were present 
in roughly equal proportions (fig. 4.9). Horse bones from several young horses were found, although the 
majority was from adult individuals. Almost all cattle bones are from adult animals.
As we have seen in the previous paragraphs, animal bones are also found in features other than graves 
and grave ditches. Animal burials were found, as well as the interesting phenomenon of ceremonial pits. 
A very specific pattern is found in these pits, with all five containing large numbers of burnt ceramics 
Fig. 4.11. Drawing and photograph of the horse burial found in the cemetery. 
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and left hind legs of pigs. Most also contained remains from chicken, whereas glass, hobnails and goose 
bones were found in some. The meaning of these pits will be discussed in the next section. 
 .   a n i m a l s  i n  f u n e r a r y  r i t ua l  i n  t i e l - p a s s e wa a i j
Cemeteries are more than just a collection of graves. Only by including all features and their finds in our 
analysis can we begin to understand the complexity of funerary ritual among the Batavians. There are sev-
eral different aspects of funerary ritual where animal bones are involved. Parts of animals were placed on 
the funeral pyre and cremated with the corpse, unburnt animal parts were placed in the grave pit, animal 
parts were deposited on top of burial mounds, in grave ditches, or left on the surface between mounds, 
and animal parts could be burned together with pottery but without a corpse. The different contexts in 
which animal bones were found in the cemetery of Tiel-Passewaaij have been described above. The task 
that remains is to try and make sense of these different contexts and to put all the information together 
in an attempt to reconstruct funerary ritual at this particular cemetery, or at least those parts of the ritual 
where animals were involved. 
 .  . 1  t h e  f u n e r a l  p y r e
Burnt bones from pig, chicken and sheep or goat dominate the animal bones found in graves. Bones from 
pig and chicken are usually burnt, whereas sheep or goat fragments can be burnt or unburnt. This implies 
Fig. 4.12. One of the five ceremonial pits found in the cemetery. The large number of pottery sherds is clearly vis-
ible. 
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an important difference in treatment of the meat portion: either it was placed on the pyre and burned 
with the corpse, or it was put in the grave when the cremated remains were buried. The two actions 
represent different moments within the funerary ritual. Apparently, pig and chicken were almost exclu-
sively associated with the funeral pyre and the cremation itself. Unburnt fragments of pig and chicken 
were found in only a few graves. These unburnt fragments, and about half of the sheep bones, can be 
associated with a later event: the burial of the collected remains. There is another difference between 
pig and chicken on the one hand, and sheep or goat on the other. If we look at the number of bones 
found in each grave, we see that pig and chicken are usually represented by several fragments, whereas 
sheep/goat is represented by just one or two fragments. Based on this evidence, we can formulate the 
following hypothesis: portions of pig and chicken were placed on the pyre with the corpse and burned 
with it. While the rest of the animal may have been consumed by the survivors, no evidence for this was 
found in the cemetery.  Sheep or goat meat was consumed during the funeral. One or two fragments 
were symbolically given to the deceased, either during the cremation when they were thrown on the 
pyre and burned, or during the burial of the cremated remains. 
 .  .   t h e  b u r i a l  p i t
During excavation, the animal fragments were found among the human cremated remains, so no distinction 
was made during collecting the cremated bones from the funeral pyre. Some but not all of the cremated 
remains were collected for subsequent burial. Other parts of the cremated remains may have been disposed 
of elsewhere, or even kept by relatives as keepsakes or objects with magical powers. The collected remains 
may have been buried immediately, or they may have been buried after a certain period of time had elapsed. 
When the cremated remains were buried, meat portions could be put in the grave pit, together with other 
grave gifts. If the burial took place immediately after the cremation, only one moment of slaughter was 
needed. However, if there was a considerable time interval between cremation and burial, the combination 
of burnt and unburnt sheep bones in one grave suggests the slaughter of two animals, at different times. Not 
all graves contained animal bones. Apparently, not every funeral required the slaughter of animals. However, 
the graves without animal bones may still have contained meat, in the form of boneless pieces of prepared 
meat. Unfortunately, the presence of filleted meat cannot be detected archaeologically. 
 .  .    c e r e m o n i a l  p i t s :  m i s s i n g  c o r p s e  o r  o f f e r i n g  t o 
 t h e  a n c e s t o r s ?
 
The animal remains we find in ceremonial pits are very specific, and clearly not the refuse of just a meal. 
A first explanation is that the animal bones are the remains of a ceremonial meal. The bones and the 
pottery would have been burned after the meal and buried in a pit. The inclusion of hobnails and a coin 
seems out of place for a meal, but they could have been included in the pit for symbolic reasons. 
However, it is impossible to prove that the remains are from a meal. The meat portions could just as 
well have been burned completely, as some sort of sacrificial offering to the dead. Burning pottery, glass 
and meat may have been a way of assuring that their essence reached the deceased. This practice may 
have occurred some time after the funeral. It may even have been directed at not just one person, but 
rather at all the dead members of the community. The scarcity of this type of pit suggests that this may 
have been the case, rather than ceremonial pits being standard practice at every funeral. Furthermore, the 
scarcity (five ceremonial pits compared to 193 grave pits) suggests that this was not a yearly event. 
Another possibility is that these pits represent the funerary rites for a member of the community 
who died far away from home, or whose corpse was unavailable for cremation due to other reasons (for 
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instance drowning). Many Batavians served in the Roman army, and many must have died during army 
service abroad. In the absence of a corpse, the funerary rites may have consisted of burning pottery 
and animal meat portions on a pyre. However, what sets the ceremonial pits apart from the grave pits is 
the large number of pottery sherds. Perhaps the absence of a corpse to cremate caused concern for the 
deceased’s spirit, and was compensated for by larger amounts of pottery than were included in normal 
funerary rites. Instead of collecting only part of the burnt remains of bones and pottery, as would hap-
pen at a normal funeral, all of it was collected and buried. This explains why we find larger numbers of 
animal bones in ceremonial pits than we normally do in graves. An argument for ceremonial pits to be 
interpreted as graves for missing bodies is the fact that three of the five pits are surrounded by a circular 
ditch, just as many grave pits are. An argument against this interpretation is the fact that ceremonial pits 
occurred only during the last phase of the cemetery, whereas missing corpses would not be associated 
with a specific time period. 
A last possible explanation for the ceremonial pits is that they are in fact graves, which happen to 
contain no human cremated remains. This could be a good explanation if the pits contained very little 
or no cremated bones at all, but we have seen that the number of burnt animal bones is relatively high 
compared to that in graves. Since animal and human bones were mingled together in all cremation graves, 
it seems very unlikely that they could have been kept separate in these cases. 
The ceremonial pits contained burnt bones of mainly pig and chicken. Almost all pig fragments were 
from hind legs. An obvious question, considering the finds of pig hind legs, is what happened to the rest 
of the pigs’ bodies. One explanation is that a pig was slaughtered specifically for the ritual that resulted in 
a ceremonial pit, but that only the left hind leg and in some cases the skull, was used in the rituals. The 
rest of the meat could have been distributed within the settlement and consumed in non-ritual meals. 
If this was a regular occurrence, we would expect to find an underrepresentation of bones from the left 
hind leg among the pig bones from the settlement. However, there is no such underrepresentation: the 
numbers of bones from the left and right hind leg are similar. However, if this kind of ritual was not per-
formed very frequently, as the small number of ceremonial pits suggest, it would not have a large impact 
on the animal remains in the settlement. Alternatively, the rest of the pig may have been consumed by 
the community during the ritual or distributed to visiting relatives from other settlements. 
 .  .   h o r s e  a n d  c at t l e  i n  f u n e r a r y  r i t ua l
The cemetery of Tiel-Passewaaij demonstrates the prominent role of horse in the Batavian funerary 
ritual. So far, excavation and post-excavation strategy in research into Roman-period cemeteries in the 
Netherlands has resulted in an underestimation of the role of horse. Both among the animal bones found 
in grave ditches and among surface finds, horse bones dominate. The percentage of horse bones is much 
higher than that in the settlement phases contemporary with the cemetery (fig. 4.10). For horse and cat-
tle, the percentages of butchered and gnawed bones are much lower than those for the settlement Passe-
waaijse Hogeweg. This confirms the idea that the horse and cattle bones in the cemetery are not normal 
settlement refuse. But what is the role of horse and cattle in this cemetery? First, we must ask whether 
the bones found in ditches and the surface finds derive from the same stage in the funerary ritual. The 
animal bones from these two categories show similarities in that they consist mostly of unburnt horse and 
cattle bones, but there are differences. Horse has a much higher percentage among the surface finds. The 
representation of body parts is also slightly different. For horse, grave ditches show an over representation 
of hind legs, whereas among the surface finds it is the head which is over represented. For cattle, finds in 
grave ditches are mostly bones from the head and hind leg, whereas the front leg is found among surface 
finds, together with the head and the hind leg. It is difficult to say whether these differences are real, or 
due to the small number of bones from grave ditches. 
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The animal bones from grave ditches and from the surface show a similar composition in that they 
consist mainly of horse and cattle bones. Taphonomical processes such as erosion may have resulted in 
animal bones from one location (on top of the burial mound) being moved to two apparently different 
locations (grave ditch and ground surface). Therefore, it seems most likely that the two find categories are 
in fact one category in the funerary ritual, originating during the same stage in the funerary rites. The 
dominance of horse and cattle, together with the unburnt state of the bones and the low percentages of 
butchered and gnawed bones, is found in both categories. Both the bones in ditches and those from the 
original ground surface could represent material that was originally placed on top of burial mounds, and 
subsequently displaced as a result of erosion or subsidence. 
We have already established that these bones should not be interpreted as settlement refuse. They are 
the remains from a specific part of the Batavian funerary ritual. Isolated body parts of horse and cattle 
were brought to the cemetery. For horse, heads and hind legs were preferred. These body parts were not 
butchered any further, so it seems that the meat was not consumed. Almost all of the butchery marks 
that were found indicate skinning and not segmentation of the carcass. All this does not necessarily mean 
that horse and cattle were slaughtered specifically for these rituals. It is possible that whenever a large 
animal was killed, or died from natural causes, part of its body was offered to the ancestors or the gods 
that controlled death and the afterlife. These body parts may have been buried in shallow pits that were 
later disturbed. Alternatively, they may have been left on the ground between the burial mounds, or on 
top of one of the mounds (fig. 4.13). A practice closely related to this one is the burial of a complete 
horse and a calf. This is a variation on the rite in which body parts of horse or cattle were left on the 
burial mound. 
Not only animals played a part in this stage of the funerary ritual. Apart from animal bones, pottery 
has also been found in grave ditches. The types of pottery found in ditches are different from those found 
in graves.52 
Fig. 4.13. Reconstruction of the display of a horse’s head on a burial mound.   
52  Many of the sherds found in ditches are from Grey Ware 
cooking pots, a type of pottery not found in cremation 
graves. 
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 .  .   f e a s t i n g
Food played an important role in funerary ritual in the cemetery in Tiel-Passewaaij. Joints of meat were 
placed on the funeral pyre or buried with the cremated remains of the deceased. The meat that was 
selected, pork and chicken, was not the kind of meat that was eaten in everyday life. Some of the bones 
found in graves may represent refuse from a funerary meal held next to the grave at the time of burial. 
The animal bones found in ceremonial pits may or may not represent refuse from meals. Body parts of 
horse and cattle were used in ritual activities performed after the burial. It is unclear whether their meat 
was consumed by the people attending these rituals. 
The animal bones from the cemetery provided no clear evidence for feasting. However, the animals in 
graves and other features were rarely complete. When only part of an animal was used in funerary ritual, 
the rest of the animal was almost certainly consumed by members of the community. 
 .  .   c o n c l u s i o n
Without looking at all find categories, as opposed to looking at just the animal bones, a complete and 
definitive reconstruction of the Batavian funerary ritual cannot be made.53 An analysis of any finds other 
than animal bones is not the object of this research. However, based on just the animal bones and the 
different contexts in which they are found, we can get a good idea of the different processes involved in 
the funerary ritual (fig 4.14). 
After the death of a member of the community, the funeral would be prepared. Wood needed to be 
collected for the funeral pyre. Food and pottery were selected for the cremation. Pre-cremation rites 
probably dictated that the body was washed and dressed in a special way. 
Fig. 4.14. Funeral rites in Tiel-Passewaaij: a reconstruction. After Aarts/Heeren 2007.
53  Although a lot of work has been done on the cemetery, 
the final publication is not yet finished. For most find 
categories, only preliminary results are available. 
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The cremation itself probably took place in the cemetery. The body was placed on top of the funeral 
pyre, together with portions of pig, chicken or goose, pottery and in some cases personal items. It would 
have taken hours for the cremation to be completed. Someone would have tended the fire to make sure 
that it kept burning and that the body burned evenly. A funeral meal was held near the pyre, possibly 
consisting of mutton. A small part of the meal would be placed on the pyre, so that the dead could share 
the food of the living.
Post-cremation rites consisted in the first place of the selection of part of the cremated bones for 
burial. The cremated remains may have been buried immediately, but it is also possible that a certain 
time period had to pass before the burial could take place. The cremated bones were wrapped in a piece 
of cloth, leather or skin and placed in a pit. Several complete pots were placed in the pit, together with 
other items such as glass bottles or coins. Meat portions were sometimes placed in the pit, although this 
was less common than placing food on the funeral pyre. It is possible that another meal was consumed 
during this part of the funeral rites, and again the dead would be offered part of it. The pit was filled with 
earth and a round or rectangular ditch was dug around the grave. The earth from the ditch was deposited 
on top of the grave to produce a low mound. The funeral itself would now be complete, but the grave 
would be visited at least once more, but more likely periodically, for commemorative rites. During these 
rites, body parts of horse and to a lesser extent cattle were placed on top of the burial mound. At least 
one complete horse and calf were buried in pits during these rites. The use of horse and cattle may have 
referred to the close ties between man and these two animal species in life, or the importance of horse 
and cattle to the whole community.54 We can assume that the survivors would have enjoyed a meal on 
or near the grave, sharing the food with the deceased. Perhaps the ceremonial pits represent the remains 
from commemorative meals. 
 .   c o m p a r i s o n  w i t h  o t h e r  s i t e s
The present research focuses on the Batavian region, and it is felt that a wide comparison with cem-
eteries outside this region falls outside its scope. Unfortunately, not many cemeteries from the Roman 
period have been fully excavated in the Batavian region. Results from those that have been excavated are 
mostly unpublished. Besides, for only a few cemeteries for which a reasonable number of graves has been 
excavated have the animal bones been analysed. Even then, a comparison is not always possible, because 
there are often differences in the analysis of the animal bones. Another drawback is that for almost all 
cemeteries, only the animal bones from grave pits have been collected and analysed. The results from the 
cemetery in Tiel-Passewaaij show that animal bones from other features in a cemetery can provide valu-
able information. Any comparison at this moment will have to be limited to animal bones from crema-
tion graves. For these reasons, only general similarities and differences can be observed at this moment. 
Previous research on animal bones from cemeteries from the Roman period has shown the predomi-
nance of burnt bones of pig, chicken and sheep or goat in graves.55 A recent publication on funerary ritual 
during the Late Iron Age and the Roman period in the Maas-Demer-Scheldt Area summed up results 
from several cemeteries. Hiddink concluded that the differences in relative frequencies of animal bones 
in graves are large, and that they cannot be explained by differences in agrarian economies, consump-
tion patterns in nearby settlements, or the proximity of Roman towns or military sites.56 Apparently, the 
choice for certain animal species depended on the taste or preference of the people in the community. 
54  If the close relationship between man and horse or 
man and cattle led to their use in funerary ritual, the 
near absence of dog remains in the cemetery is strange, 
because it is dog that is usually seen as the companion 
of humans, and in many different cultures, buried with 
people. 
55  Lauwerier 2002, 65-66; Lauwerier 2004, 69.
56  Hiddink 2003, 27-28, table 7.
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Table 4.9 shows the frequencies of animals in graves in the cemetery of Tiel-Passewaaij and three 
other cremation cemeteries. The number of graves with identified animal bones is low in the other cem-
eteries, especially in Oss-Ussen. For a fifth cemetery, in Kesteren, no detailed data were published, but it 
is mentioned that most of the burnt animal bones are from pig, and especially suckling pig.60
Pig was important as a grave gift on the pyre in all four cemeteries: burnt pig bones were found in 
40 to 50 % of all graves with identified animal bones (table 4.9). Although pig was found in all four 
graves at Oss-Ussen, the small number of graves means that the 100 % pig can be misleading to use as 
a comparison. Chicken can be absent (Cuijk and Oss-Ussen), it can be present in a small percentage of 
graves (Nijmegen-Hatert), or it can be present in a larger percentage of graves (Tiel-Passewaaij). Sheep 
or goat varies from 13 to 60 %. Cattle bones were found in most cemeteries in small numbers. Goose 
was found both in Tiel-Passewaaij and Nijmegen-Hatert. 
A possible comparison for the ceremonial pits in Tiel-Passewaaij can be found in the cemetery of 
Wederath-Belginum. The so-called Aschengruben, around 500 of which were found in the cemetery 
among the cremation graves, contained large quantities of burnt pottery while human cremated remains 
were conspicuously absent. 61 Animal bones were found in these pits and consisted of burnt bones of 
pig and chicken.62 Aschengruben have been interpreted as pits in which pyre debris was buried, after the 
human remains had been collected and buried in a separate grave.63 However, it seems unlikely that an 
easy distinction could be made between human and animal cremated bones. 
A high percentage of non-articulated horse bones, such as was found in Tiel-Passewaaij, is not found 
in other cemeteries from the Roman period in the Eastern Dutch River Area. Burials of complete horses 
do occur occasionally. Because of the small number of cemeteries excavated in the Eastern Dutch River 
Area, two examples from slightly further away are mentioned here. In the cemetery in Valkenburg, a 6 to 
7-year-old male horse was buried among the human graves.64 Although a cavalry unit was stationed in 
the nearby castellum, the excavators believe that it was mainly the inhabitants of the vicus that were buried 
in this cemetery.65 Several horse burials are known from cemeteries in Cologne. One of these horses had 
its throat cut and was found associated with an iron knife.66 A large number of horse burials was found 
57  Cuijck-Heeswijkse Kampen. Lauwerier 1990, 3.
58  Lauwerier/IJzereef 1998, 354.
59  Thijssen 1990, 191.
60  Hessing 1993, 308; Lauwerier 1992, 84. 
61  Abegg 1989, 395, 398. 
62  Cordie-Hackenberg et al. 1992, 110, table 1.
63  Abegg 1989, 398.
64  Verhagen 1987, 94-97. 
65  Bult/Hallewas 1986, 47.
66  Riedel 2000, 195. 
Species Tiel-Passewaaij 
Burnt + unburnt 
(n=44)
Tiel-Passewaaij 
burnt only (n=30)
Cuijk57
(n=15)
Oss-Ussen58
(n=4)
Nijmegen-Hatert59
(n=15)
Pig 36.4 43.3 43.8 100.0 53.3
Chicken 28.3 38.7 - - 13.3
Sheep/goat 30.4 25.8 60.0 25.0 13.3
Cattle 17.4 3.2 9.4 - 13.3
Goose 6.5 9.7 - - 6.7
Horse 4.3 - - - -
Table 4.9. Percentage of animal bones in graves, out of total numbers of graves with identified bone. All animal bones from Cuijk, 
Oss-Ussen and Nijmegen-Hatert are burnt.
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in the cemetery at Kesteren, which lies in the Eastern Dutch River Area, but these turned out to be older 
than and therefore not associated with the human burials.67 
To find cemeteries with unburnt horse bones, we have to look outside our research area. The first 
cemetery we should look at is the 1st-century BC cemetery of Lamadelaine in Luxemburg. Although 
ground features were mostly invisible, the location of the different species found shows that pig, chicken 
and dog were found close to the cremated remains, while cattle, sheep or goat and red deer were found 
further away from the grave. Horse was found in a peripheral position. The preservation of some of the 
horse bones suggested that they were exposed to the air.68 A second cemetery in which horse bones 
were found is Brougham in northern England. This 3rd-century AD cemetery was associated with a fort 
and included burials of soldiers and their wives and children, possibly of Pannonian origin.69 Entire or 
partial horse carcasses were cremated and the remains included in the grave. Horse was associated with 
both male and female burials. This is the first evidence for the presence of horse in Roman cremations 
in England.70 
The absence of isolated horse bones in Roman cemeteries in the Eastern Dutch River Area does 
not mean that horses did not play a role in other cemeteries, but rather reflects the excavation strategy 
employed as well as the state of preservation. In most cemetery excavations, only finds from grave pits are 
collected, whereas the ditches are not normally excavated. Even when ditches are inspected for finds, the 
soil needs to be suitable for the preservation of unburnt animal bones. 
 .   c o n c l u s i o n
The animal bones from the cremation cemetery in Tiel-Passewaaij show the potential of animal bones to 
help us understand the funerary ritual in the region. Excellent preservation combined with an excava-
tion strategy that ensured that animal bones from different contexts were collected has resulted in some 
surprising new evidence. When research is focused only on cremation graves, much of the evidence is 
overlooked. Animal bones from grave ditches and the original ground surface in the Tiel-Passewaaij cem-
etery revealed that horse and cattle played an important role in funerary ritual, something that had never 
before been realised. Analysis of the animal bones within their contexts has allowed a reconstruction of 
the different components of funerary ritual.  
Burnt bones from pig, chicken, sheep and goose represent food given to the deceased before or dur-
ing the cremation, while unburnt animal bones in graves represent the next stage in the funerary ritual: 
the burial of the collected cremated remains together with food, pottery and sometimes personal items. 
Alternatively, the animal bones could be the remains from a meal shared between the dead and the sur-
viving members of the community. Unburnt bones from horse and cattle represent the final stage in the 
funerary ritual: periodic returns to the grave to remember the dead. Body parts of complete animals were 
exposed on the burial mound, or sometimes buried in a separate pit. 
 These results from the analysis of the animal bones from the cemetery of Tiel-Passewaaij demonstrate 
the need for a change in excavation strategy for Roman cemeteries. Instead of focusing on the central 
graves, it is imperative that all features are fully excavated and sieved and all finds collected. Only then 
can we begin to understand funerary ritual and find out whether the situation in Tiel-Passewaaij is excep-
tional or a normal pattern. 
67  Hessing 1993, 310-312; Lauwerier 1992,96-98. 
68  Metzler et al. 1999, 369-370.
69  Cool 2004, 463-466; McKinley 2004, 308.
70  Bond/Worley 2004, 326, 330.
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5. Conclusion and suggestions for further research
Animal bone studies for rural settlements in the Eastern Dutch River Area have been published before, 
but most are of small samples, often from settlements with just one or two phases (or even worse, from 
sites that could not be dated accurately), or from sites where only a small section of the settlement was 
excavated.1 Tiel-Passewaaij is one of the very few sites where most of a rural settlement was excavated. 
Furthermore, habitation in Tiel-Passewaaij covered the entire Roman period, and could be divided into 
a chronology that makes it possible to study changes in animal husbandry during the Roman period. 
The relatively large number of animal bones and the excellent preservation has allowed an analysis in 
which species ratios and age profiles for the most prominent species could be presented for each phase. 
This gives us a detailed view of the economy of a rural settlement throughout the Roman period. This 
by itself would make the animal bone assemblage special enough, but the combination of settlement and 
cemetery is what makes Tiel-Passewaaij truly unique. For the first time, the roles of animals in different 
contexts could be compared for the same community. This has led to new insights, especially into the use 
of horses in funerary ritual, something that was unknown previously. The analysis of the animal remains 
found in special deposits in the settlement Passewaaijse Hogeweg has led to new information on the use 
of animals in rituals performed within the settlement. 
 . 1  t h e  r o l e s  o f  a n i m a l s  i n  a  r u r a l  c o m m u n i t y
 . 1 . 1   e c o n o m y :  c h a n g e s  i n  a n i m a l  h u s b a n d r y  a n d  t h e  p r o d u c t i o n 
o f  a  s u r p l u s  f o r  a  m a r k e t
This study has attempted to explore some of the roles of animals in a rural community in the Eastern 
Dutch River Area, in the frontier zone of the Roman Empire. In a rural community such as Tiel-Passe-
waaij, where agriculture dominated daily life, the importance of livestock cannot be overestimated. The 
staple food in the Roman period consisted of cereals; meat was probably not eaten every day. However, 
arable agriculture and animal husbandry were mutually beneficial. Livestock grazed the stubble that was 
left after the crops had been harvested. Not only did the animals feed on those parts of the crops that 
were inedible to humans, but at the same time they fertilised the fields. Cattle provided the necessary 
traction to work the land. Meat may not have been daily food, but when it was eaten it was a valuable 
source of protein as well as a valued part of the diet. Dairy products also contributed to the diet. Animal 
skins and bones were made into clothing and useful objects. Surplus animal products could be exchanged 
or sold to acquire items that were not produced in the settlement. 
To obtain a more detailed view of the economy as far as animal husbandry is concerned, in chapter 
2 changes in species ratios and mortality profiles were used to infer changes in the exploitation of ani-
mals. Changes in species ratios can be summed up as follows. In phases 1 to 3, sheep and cattle together 
accounted for about 80 % of all animal bones. In phase 4, the proportion of sheep bones started to decline. 
This decline continued in the next phases. At the same time, the proportion of horse bones increased in 
phase 4 and 5-6. The proportion of pig bones was stable until phase 5-6, when it increased. 
1  Lauwerier 1988, 90, 92; Zeiler 2001.
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Mortality profiles provide information on what the animals were actually exploited for. While the age 
at which pigs were killed remains stable throughout the Roman period (not surprising, since meat is the 
only pig product of any importance), average slaughter ages for sheep and cattle varied between phases. In 
phases 1 and 2, sheep were killed at an early age: between 6 and 12 months. Milk and meat were the most 
important products of sheep in these phases. In phase 3, sheep were no longer mainly killed when they 
were young, but some were killed in each age category until the age of about six years. Wool was now 
the most important product next to meat, while the absence of young lambs shows that milk was not a 
primary product any more. No significant changes in mortality were observed in the next phases, but the 
steady decline of sheep numbers indicates that sheep and their products had lost their importance. 
For cattle, slaughter peaks for meat varied per phase between two age categories: 18 to 30 months 
and 30 to 36 months. From phase 4 onwards the proportion of older cattle increased. Two explanations 
are possible for this increase. First, young cattle may have been taken to market, resulting in an overrep-
resentation of older breeding stock. However, a comparison between age data for cattle from Passewaaijse 
Hogeweg with military and urban sites in Nijmegen shows that hardly any young cattle reached these 
sites. Second, it may reflect a change to keeping cattle alive for longer. The most obvious reason to do 
so is when the products of the living animals are more important than those of the dead animal. There 
is no evidence that milk was utilised to any extent in these later phases, which means that the products 
that were now so important were traction and manure.   
Since the Augustan period, Tiel-Passewaaij was not located on the border. This may explain the delay 
of any noticeable effect of the Roman occupation on animal husbandry. It is not until the second half of 
the 1st century that changes in species composition and age are observed. Changes in species ratios and 
mortality profiles in the second half of the 1st century AD are interpreted as a sign that Tiel-Passewaaij 
started to produce an agricultural surplus for the Roman markets. The type of agricultural surplus that 
was produced changed during the Roman period. While there was an emphasis on wool production 
in the 1st century, this changed to horse breeding early in the 2nd century. Both these specialisations are 
found in several other rural settlements in the regions, but not in all. Some settlements already had rela-
tively large flocks of sheep in the Late Iron Age and Early Roman period. These flocks were not managed 
for wool, but for milk and meat. However, the change to an increased emphasis on wool was easily done. 
The settlements that did not already have large flocks of sheep in the early Roman period did not have 
the means to take advantage of the demand for wool in the second half of the 1st century. 
In the early 2nd century, the decline in the proportion of sheep indicates that wool lost its importance. 
The infrastructure in the Eastern Dutch River Area may have been completed by this time, enabling 
textile of a superior quality or with a lower price to be transported to our region from a much larger 
distance. Gallia, for instance, was well-known for its textile production.2 
Animal bone assemblages from Passewaaijse Hogeweg and other settlements in the area are char-
acterised by high proportions of horse bones. Horse breeding formed an important part of the animal 
husbandry in the 2nd and 3rd centuries AD, and in some settlements, such as Wijk bij Duurstede-De 
Horden, already in the 1st century AD. The fertile flood basins offered rich grazing. Parts of the flood 
basins flooded during winter, but the animals could have retreated to higher grounds. Horses can survive 
on reeds and bark and when nothing is left to eat, on their fat reserves. Optimal use was made of the 
dynamic river landscape. The horses stayed outdoors year-round. This way of raising horses required very 
little in the way of labour. Children may have herded the horses to make sure they did not wander too 
far. The increase in the average withers height of horses reflects a desire to breed larger horses. Whether 
this aim for large horses was guided by the authorities, or whether the rural inhabitants pursued this by 
their own initiative is unknown. Larger breeding stock must have been imported into rural settlements 
to increase the size of the animals they were breeding. 
2  Drinkwater 1978, 109, 112.
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With part of the population of the Eastern Dutch River Area living in the town of Nijmegen and 
the military forts along the limes, there must have been a demand for food. This food must have consisted 
to a large extent of cereals, the main component of the Roman diet, and beef.3 However, comparison 
of mortality profiles for Tiel-Passewaaij and Nijmegen indicate that there was no specialised production 
of cattle for meat in rural settlements. The rural settlements managed their cattle herds for traction and 
manure in the first place and only sent their surplus animals to market after they had been useful for 
several years. The cattle were butchered for meat, but only at the end of a life providing other products. 
Apparently, no specialised production of beef was needed to answer the demand for meat. Considering 
that cattle supported the growing of cereals by providing labour and manure, it may have paid off to keep 
cattle alive for longer, and thus be able to grow larger crops of cereals. Although limited by the avail-
able land for arable agriculture, cereals were the preferred crop. The increase in withers height of cattle 
could reflect not only a desire for more meat per animal, but also for more power for pulling a plough. 
Although no evidence was found for specialised production of beef, this does not deny the importance of 
cattle for meat. The proportion of cattle in Tiel-Passewaaij remains stable throughout the Roman period, 
with only minor fluctuations. Considering their size, most of the meat consumed in Tiel-Passewaaij was 
beef. In the towns and military camps, beef was also the most important type of meat. 
 . 1 .   a n i m a l s  i n  r i t ua l s  i n  t h e  s e t t l e m e n t  p a s s e wa a i j s e  h o g e w e g
Besides the role of animals as contributors to the local economy, they served a symbolic function. Animals 
were used in various ritual activities, both in the settlement and the cemetery. While chapter 3 discussed 
rituals involving the deposition of animal remains in the settlement Passewaaijse Hogeweg, chapter 4 
focused on the role of animals in funerary ritual. 
In the settlement Passewaaijse Hogeweg, a number of deposits of animal remains were very different 
from the animal bone refuse. These special deposits include complete animal burials, articulated limbs, 
skulls and concentrations of unarticulated or partially articulated bones. Not just the completeness but in 
some cases the animal species and in others the location or the manner in which the bones were buried 
set them apart as ‘special’.4 The manipulation of body parts was observed in several deposits that for that 
reason are considered to have had a special function. Others were associated with special finds such as 
large pottery sherds, an iron knife or bronze brooches. Although it was easy enough to categorise the 
deposits as special, the challenge was to draw any conclusions on whether they originated during ritual 
activities. In other words, are the special animal deposits from Passewaaijse Hogeweg ritual deposits? 
Several criteria were used to distinguish between the disposal of rubbish and ritual deposits. First, if 
complete skeletons represent the clearing away of carcasses of animals that died from natural causes and 
disease, to prevent bad smells, flies and the spread of disease, then the species composition of burials of 
diseased animals should reflect the species ratios for the animal bone assemblage in total. This is not the 
case: there is clearly a preference for some species over others for burial. Furthermore, the inclusion of 
wild animals in special deposits strengthens the argumentation for a ritual interpretation considerably. 
A second argument is the occurrence of more than one individual in special deposits. Where the death 
of one animal can be considered accidental, the death of two or more animals at the same time seems 
deliberate, especially when they represent different species. The manner in which the animal remains 
were buried forms the next criterion. In some of the special deposits, the animal remains have clearly 
3  Lauwerier 1988, 56, table 11, 58, table 14, 87, table 27, 89, 
table 29.
4  “Special” can either refer to the exceptional preservation 
of the animal remains in some of the deposits or to the 
ritual function of the deposit. Only after careful consid-
eration of all special deposits and various arguments used 
to identify a ritual function were deposits interpreted as 
“ritual” or “non-ritual”. 
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been arranged. Also, in some cases, a pit was dug especially for the burial of the remains and filled up 
immediately. The manipulation of some of the remains can be seen as part of this criterion. In one spe-
cial deposit, the head of a sheep was replaced by a calf ’s head. In several others, one limb was removed. 
The association with special non-bone finds and the location in relation to boundaries and houses are 
additional criteria. In two special deposits, dogs were buried with large pottery sherds, of a size that was 
rarely found amongst the settlement refuse. Many of the special deposits were found in house ditches or 
farmyard boundary ditches. Finally, the lack of fragmentation and the good preservation were used ini-
tially to recognise special deposits. Although these factors are taphonomical, they do reflect rapid burial, 
whether deliberate or not. 
By applying these criteria to the 62 special animal deposits from Passewaaijse Hogeweg, many were 
confidently assigned a ritual origin, whereas others were interpreted as rubbish that was simply less frag-
mented than the other animal bone refuse. Unsurprisingly, for a number of special deposits, the choice 
between ritual and rubbish could not be made. The meaning of the rituals resulting in special animal 
deposits is uncertain, but the location of some in house ditches suggests a similarity with rituals relating 
to the building or abandoning of farmhouses. The special deposits in farmyard boundary ditches could 
both emphasise and confirm the boundaries and offer protection to the inhabitants and their livestock. 
Considering the importance of livestock and crops to the inhabitants of Passewaaijse Hogeweg and the 
ubiquity of fertility rituals around the world, it would be surprising if some of the rituals were not related 
to the promotion of fertility of animals and fields. 
Feasting was another occasion where animals were indispensable. On special gatherings of regional 
importance, a number of animals were killed to provide a feast for the gathered people. In this way, ani-
mals played a role in political and social life as well. The remains from the feast were buried soon after, 
separate from everyday household rubbish, which suggests that some meaning may have been attributed 
to these remains. 
It was not just animals that were of little value that were selected for use in rituals. Animals that were 
important to the economy, such as cattle, horse and sheep, were selected for burial in ritual deposits, feast-
ing and display on burial mounds. This selection could be related to a public display of wealth. 
 . 1 .   a n i m a l s  i n  f u n e r a r y  r i t ua l
Animals also played an important role in funerary ritual. The complexity of funerary ritual requires the 
separate analysis of animal bones from different contexts within the cemetery: cremation graves, grave 
ditches, ceremonial pits, animal burials and animal bones that were found on the original ground surface. 
This analysis has demonstrated that different animals were used for different parts of the funerary ritual. 
Remains of pig and chicken were placed on the funeral pyre, cremated with the dead and buried with the 
rest of the cremated remains. These two species accounted for most of the animal bones found in grave 
pits; sheep was found as well, but in much smaller numbers. The scarcity of chicken bones among set-
tlement refuse suggests that the use of this species may have been restricted to funerary ritual. Cremated 
bones of pig and chicken were also found in ceremonial pits, an enigmatic context that shares many 
similarities with grave pits but contained no human cremation. While pig, chicken and sheep bones were 
mostly burnt and found in grave pits, horse and cattle bones were found unburnt, not in grave pits, but in 
grave ditches and on the original ground surface. Horse and cattle were used in post-burial rituals, when 
body parts of these species, especially skulls, were probably displayed on the burial mound. The large 
proportion of horse bones compared to cattle bones shows that this is not just settlement rubbish that 
ended up in the cemetery. Only two animal burials were found in the cemetery, but the fact that they 
consisted of one horse and one cattle burial suggests that they are part of the same ritual that resulted in 
the horse and cattle bones in grave ditches and on the original ground surface. 
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 .    a n i m a l  b o n e s  a s  a  s o u r c e  o f  e v i d e n c e  f o r  t h e 
s t u d y  o f  i n t e g r at i o n  i n t o  t h e  r o m a n  e m p i r e
Apart from reconstructing the roles of animals in the rural community of Tiel-Passewaaij, the aim of this 
study was to determine how this community was integrated into the Roman Empire. Although situated 
in a frontier region, imported material culture shows that Tiel-Passewaaij was part of a network of trade. 
This automatically implies that it must have produced goods as well as imported them. A surplus of cat-
tle was sold for meat. In the second half of the 1st century AD, wool was an important export product. 
Around the beginning of the 2nd century, the production of wool started to decline. Instead, horses were 
now bred and sold, presumably to the Roman army. Tiel-Passewaaij operated within the local networks 
that covered the military and urban markets. 
While the rural economy was integrated to a considerable extent in the Roman economic system, 
rituals taking place within the settlement seem to have been much more a continuation of Late Iron Age 
traditions. Deposits of parts of animals or complete animals made in pits, wells and ditches are found not 
just in Roman Tiel-Passewaaij but in various settlements in northwestern Europe, both in the Iron Age 
and Roman period.5 This shows the widespread existence of rituals involving deposits of animals in the 
ground. The existence of Roman-style temples in Empel, Elst and Kessel show that the rural communi-
ties of the Eastern Dutch River Area also participated in new forms of worship, or rather, a new way of 
worshipping old gods with new names. An important aspect of worship in these temples is the offering 
of young cattle. Finds of bronze statuettes and terracotta images of gods in Passewaaijse Hogeweg show 
that the Roman-style worship did spread to the settlements as well (fig. 3.3). These new elements were 
incorporated into the rural way of practising religion. The old rituals, involving deposits of animals, con-
tinued to exist side by side with the new form of religion. 
The analysis of the animal bones from the cemetery shows a similar scenario. Although some new 
elements were incorporated into the rituals related to the disposal of the dead, the cremation graves were 
essentially a continuation of Iron Age traditions. In Tiel-Passewaaij itself, very few Iron Age graves were 
found, but Late Iron Age cremation cemeteries in the southern Netherlands show many similarities with 
the Roman cemetery in Tiel-Passewaaij.6 One new element is the use of chicken in funerary ritual. 
To conclude, the settlements in Tiel-Passewaaij maintain many local characteristics that deviated from 
general Roman practice, while at the same time the influence of the Roman Empire is unmistakable. 
The inhabitants may have served in the army, participated in trade networks, worshipped in Roman-style 
temples, paid Roman taxes, used Roman products and Roman money, used Roman livestock to breed 
larger animals, and written in Latin, but at the same time they hung on to aspects of their traditional way 
of life. They continued to live in byre houses and performed rituals that originated in the Iron Age. This 
mix of old and new characteristics is found throughout the Roman Empire.7 
 .   r e c o m m e n d at i o n s  f o r  f i e l d  a r c h a e o l o g y
The analysis of the animal bones from Tiel-Passewaaij has resulted in some surprising new information. 
This is to a large degree a consequence of the way in which the site was excavated. This has important 
implications for future excavations of similar rural settlements and cemeteries. 
First, it shows that modern rescue archaeology can be a valuable contributor to academic archaeology. 
Second, it has consequences for future excavation strategies for similar sites. Finally, one of the greatest 
advantages of the animal bone assemblage from Tiel-Passewaaij was its size. 
5  Hill 1995; Meniel 1992; Therkorn 2004.
6  Hiddink 2003, 45.
7  Hingley 2005, 99, 107-108, 118; Hingley 1989, 157, 161; 
Roymans 2004, 253; Woolf 1998, 238-239.
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 .  . 1   t h e  r e l at i o n  b e t w e e n  r e s c u e  a r c h a e o l o g y  a n d  a c a d e m i c 
r e s e a r c h
One of the consequences of the way in which modern archaeology is organised is that most excavations 
are rescue excavations. This means that the location of an excavation is determined by its suitability as 
a building location and not its academic potential. Nevertheless, rescue excavations can contribute to 
academic research. The excavations in Tiel-Passewaaij are proof that data gathered in rescue excavations 
can provide new insights. Although most excavation projects do not have the time available to publish 
anything more than basic data, these data can and should be used for research. More money should be 
made available for those excavation projects that fit into academic research programmes, or that fit into 
the research themes described in the National Research Agenda.8 
 .  .   e x c avat i o n  s t r at e g y
I am convinced that the special deposits in Passewaaijse Hogeweg are not unique to this settlement, but 
that their apparent abundance is a result of excavation strategy and alertness of the field archaeologists. 
Complete skeletons will be recognised by anyone, and are still recognisable during the animal bone 
analysis, but for other types of special deposit it is essential that they are recognised and recorded during 
excavation. Without good recording and photographs, it is impossible to determine, for instance, whether 
associated bones were buried as an articulated limb. The fact that animal bone refuse is sometimes found 
in the same features makes this even more difficult. 
The analysis of the animal bones from the cemetery in Tiel-Passewaaij has shown how important it 
is to include material from all features in a study. Only then can all aspects of the funerary process be 
understood. Focusing just on central cremation graves may tell us about the way of burial, but ignores 
other parts of the funerary process. Although every archaeologist realises that all features, including grave 
ditches, should be fully excavated, this does not always happen in reality. The data from Tiel-Passewaaij 
prove that the complete excavation of grave ditches can lead to important new insights. 
 .  .   s a m p l e  s i z e
The analysis of the animal bones from Tiel-Passewaaij has led to new insights partly because of their 
number. Although the number of bones was too small for some phases, for others it was large enough to 
lead to conclusions on animal husbandry. The importance of large samples for zooarchaeological studies 
cannot be emphasised enough. Zooarchaeological studies are only as good as the data set they are based 
on. Animal bone assemblages consisting of over a 1000 identified fragments are rare for our period and 
region. It is vital that, when promising sites with good preservation conditions are excavated, animal 
bones are collected systematically. Also, enough of the excavation budget needs to be reserved for com-
plete analysis and publication of the animal bones. It is unacceptable that well-preserved animal bones 
from dated contexts are not analysed or even collected due to restraints of time and money. Inevitably, 
the nature of rescue archaeology means that uncollected bones will be destroyed or disturbed. 
Much improvement has been made in the last decades, and zooarchaeology is now a standard feature 
of many site reports. However, all too often only part of any animal bone assemblage is selected for 
analysis, the underlying idea being that a certain number of bones should be ‘enough’. Zooarchaeologists 
are still expected by some archaeologists to answer questions on subsistence and diet based on small total 
8  www.noaa.nl.
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numbers of fragments. The truth, of course, is that zooarchaeologists are not easily satisfied, realising the 
problems associated with small samples. 
The larger the animal bone assemblage, the more information it will provide. A sample consisting 
of 300 identified fragments can say something about animal ratios, but not about the age at which the 
animals were slaughtered, while a 1000 fragments sample can say something about age, but perhaps not 
about sex ratios or prevalence of common diseases. 
While accepting that a lack of money and the need for selective analysis is a fact of modern rescue 
archaeology, at the same time we must strive for a creative solution. At the moment, priorities are often 
misplaced. Small assemblages that are almost worthless from a statistical point of view are often analysed 
in full, while in the rare case of a large, well-preserved and well-dated assemblage, it all too often hap-
pens that only part is selected for analysis, resulting in more small samples. The money spent on all those 
small samples and yet another report whose main conclusion is that the sample is too small to draw any 
conclusions from, would be better spent on the few large assemblages, ensuring that all that money spent 
on archaeology will actually lead to a better understanding of the past.
The broad potential of zooarchaeology is still not fully comprehended. Most excavations contain 
questions on the means of subsistence. In a world where agriculture was the dominant means of subsist-
ence, the study of animal and plant remains is the best way to answer those questions. Besides answering 
questions on subsistence, zooarchaeology can also contribute to a range of research topics, varying from 
ritual and religion to food and land use. 
 .   f u r t h e r  r e s e a r c h
 .  . 1   a s p e c t s  r e l at i n g  t o  a n i m a l s  i n  t h e  e a s t e r n  d u t c h  r i v e r  a r e a 
i n  n e e d  o f  f u r t h e r  r e s e a r c h
Every study answers some questions but inevitably leads to many new ones. In the present study, several 
aspects are discussed that are of great importance to research in the Eastern Dutch River Area during the 
Roman period. These aspects should be studied in greater detail and for more sites. 
The first is the production of wool in the second half of the 1st century AD. More information is 
needed about which sites specialised in wool production, and which did not. It would also be interesting 
to investigate how the production and transportation of wool was organised. I assume that the wool was 
transported to towns, where it was processed into cloth by specialised craftsmen. 
Second, more research is needed into the breeding of horses in rural settlements. More solid evidence 
is needed. This may be hard to find, considering that horses must have lived in the flood basins for most of 
the year. Passewaaijse Hogeweg is one of many rural settlements breeding horses, and we must ask ourselves 
whether the army stationed in the region needed such a large number of horses. If not, horses bred in the 
Eastern Dutch River Area may have been traded over large distances. Chemical analysis or DNA studies 
may enable us to trace the origin of horses used in military sites throughout the Roman Empire. 
Both these aspects are parts of a larger theme, the production of a surplus for a market and the par-
ticipation of rural communities in trade networks. The comparative analysis of rural, urban and military 
assemblages can lead to better insights into production of and trade in animal products. The produc-
tion-consumption model for cattle presented in chapter 2 is only a first tentative step in this direction. 
More data from a large number of sites should be included. Apart from age, other types of data can be 
used as well. Metrical data can tell us more about the origin of the animals found in consumption sites.9 
Economic models such as the one used in chapter 2 can clarify our data. 
9  Maltby 1994, 94-96, 100.
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A third aspect is the systematic study of special deposits in rural settlements, which deserves much 
more attention. As mentioned in 5.3, a first condition is that field archaeologists are aware of the exist-
ence of special deposits. These deposits can contain other materials besides animal remains. In this study, 
other categories of material have not been included.10 Hill demonstrated how useful a study that includes 
several material categories can be.11 When selecting material for deposition within a ritual context, the 
inhabitants of Tiel-Passewaaij were not limited to animals, but could include pottery, metal objects and 
other organic materials such as wood and crops. While archaeologists usually separate special deposits 
according to the materials they contain, it is important to realise that one type of ritual activity may 
have used different kinds of material. Rituals involving animals are part of a ritual repertoire, includ-
ing amongst others building offerings that usually consist of pottery. The study of rituals should not be 
strictly separated from that of economic aspects. Almost certainly, the inhabitants of Tiel-Passewaaij did 
not make the strict distinction between economic and ritual that we now do. Feasting, for instance, ties 
together economic, ritual and socio-political spheres. 
An aspect that has barely received any attention in this study is the cultural aspect of animals. Domes-
tic animals were as much symbolic animals, attributed with meaning, as economic animals of flesh and 
blood. The choice to kill an animal or to keep it alive was not always guided by economic, practical 
or ritual concerns, but could also be determined by other reasons. One example is the use of cattle in 
exchange systems, where they function as a primitive kind of money.12 
Another aspect that has only been mentioned briefly is the differentiation in animal husbandry 
between settlements and households. Species ratios for Passewaaijse Hogeweg and Oude Tielseweg 
indicate that one settlement specialised in horse breeding while the other did not. Such a differential 
specialisation could have occurred not just between settlements but also between individual households. 
Where possible, analysing assemblages on household level could provide important new insights. 
The aspects mentioned so far are themes that in most cases can either be studied on site level or on a 
regional level. It is almost twenty years since the publication of Lauwerier’s regional survey of animals in 
the Roman period. In that time, a huge amount of new data has come to light. Perhaps it is time for a 
new regional survey. Although the present study focused on a rural settlement, recent research has focused 
more on towns and military sites.13 
 .  .   i n t e g r at i o n  o f  z o o a r c h a e o l o g i c a l  d ata
Although zooarchaeological studies are valuable in their own right, it is by combining their results with 
other archaeological and even non-archaeological data that new insights can be reached. Many specialist 
analyses suffer from a lack of integration with the other archaeological data. The National Research Agenda 
mentions this lack of integration of specialised reports, and suggests publication of the synthesis by all 
involved, instead of just the one archaeologist coordinating the sub-projects.14 A promising development is 
the inclusion of guidelines for specialist research in the latest version of the Quality Norm Dutch Archaeol-
ogy (Kwaliteitsnorm Nederlandse Archeologie 3.1). The excavation protocol requires the participation of 
specialists in the writing of the synthesis of a site report when their contribution is substantial.15 
10  Although I realise the inclusion of other material catego-
ries could have led to a better understanding, practical 
reasons made this impossible within the time constraints 
of the present research. Only a fraction of the pottery 
from Tiel-Passewaaij has been analysed so far. 
11  Hill 1995.
12  Hiddink 1999, 81, 174-175; Roymans 1996, 194-295; 
Piot 1992.
13  Filean 2006; Robeerst in prep.; Sub-project D in the 
NWO project A sustainable frontier? The establishment of the 
Roman frontier in the Rhine delta.
14  Cavallo et al. 2006, 3, 14.
15  KNA 3.1, II, Protocol Opgraven, 27.
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An alternative solution is for the archaeologist in charge to get a brief overview of all material per 
feature, before it is separated into categories and sent off to the various specialists.16 However, the sheer 
numbers of finds in the Eastern Dutch River Area make this strategy unfeasible. A more feasible option 
would be to have more discussion between the various people working on a project. Results should be 
shared before final reports are written. When specialists are informed about other find categories, they 
will have a better idea of the site as a whole, and their reports will be more valuable. To achieve this, 
regular meetings should be part of the analysing process, with plenty of time for discussion. The syn-
thesis can still be published by all the people involved, but this strategy has the added advantage that the 
quality of the separate specialist reports will be much better. A recent cooperation between a botanical 
archaeologist and the authors of the three studies of the research programme Rural communities in the 
civitas Batavorum and their integration into the Roman Empire (of which the present study is part), shows 
the fruitfulness of an approach where different types of archaeological data are combined. Evidence from 
botanical and zooarchaeological analyses is combined with data on settlement structures and material 
culture, in an attempt to determine the existence, type and degree of surplus production in rural settle-
ments in the Eastern Dutch River Area.17 
 .  .   t h e  n at i o n a l  r e s e a r c h  a g e n d a
The recent publication of the National Research Agenda for Dutch archaeology has highlighted several 
zooarchaeological themes that need more attention. The first theme relates to cultural aspects of the use 
of animals and includes the use of animals in a ritual context, diet, cultural patterns in butchery and the 
manufacturing of objects out of bone and antler.18 Although interest in a non-economic use of animals 
has increased in the past years, there is a need for more synthesising studies that give a balanced review 
of both economic and non-economic aspects. Both diet and butchery are dictated by culture as well as 
functionality. Detailed studies of butchery patterns and differences between different types of settlement 
can lead to new insights into the degree of integration of rural settlements into the Roman Empire. 
A second theme that is relevant to the Eastern Dutch River Area in the Roman period is the intro-
duction of new species.19 Chicken was probably introduced in the Late Iron Age, but little is known 
about its introduction and distribution. Donkeys and mules are known to have been used by the Roman 
army, but they are rarely reported archaeologically.20 This is a consequence of the difficulty of assigning 
equid remains to species. A systematic survey of horse bones from the Roman period could lead to the 
identification of donkeys and mules. 
A final theme concerns technology and animal husbandry.21 Of necessity, the interpretation of mortal-
ity profiles is based on research in a very different region and environment. Models for different produc-
tion strategies, based on breeds of species that are comparable to those from the Roman period and live 
in an environment similar to that of the Eastern Dutch River Area could lead to better interpretations of 
our data. The Roman period is a period in which new types of domestic species were evolved. Research 
of this process is based on morphological and metrical studies, but DNA studies could provide a valuable 
contribution to the origin of these new types. 
Zooarchaeological research can also contribute to other, more general themes for the Roman period. 
For the Eastern Dutch River Area, the main themes discussed in the National Research Agenda to which 
zooarchaeology can contribute are ritual deposition, romanisation and the production and distribution 
of food. Ritual depositions outside cult places are mentioned as an important research theme, which 
16  Pers. comm. Henk Hiddink.
17  Groot/Heeren/Kooistra/Vos in prep.
18  Cavallo et al. 2006, 7-8.
19  Cavallo et al. 2006, 11-12.
20  Baxter 1998, 5-6.
21  Cavallo et al. 2006, 13.
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includes building offerings, horse graves, coin hoards and deposits in wet contexts.22 Unfortunately, the 
existence of ritual deposits of parts of animals, which are much harder to recognise than complete skel-
etons, is not mentioned. The study of changes in withers height is mentioned as a method of grasping the 
effect of romanisation on rural settlements. For research into the production of food, the differentiation 
between different areas, chronological changes and the exchange of food and cattle are of importance.23 
Although not explicitly mentioned, zooarchaeology can also contribute to the study of landscape use in 
the Roman period. 
A widely held opinion seems to be that we already know everything there is to know about animals 
in the Eastern Dutch River Area during the Roman period. However, there is no room for compla-
cency. There are still many uncertainties, and many research questions that zooarchaeology can answer. 
Although a relatively large number of animal bone assemblages have been analysed and published for the 
Eastern Dutch River Area, many of these are small. The analysis of the large animal bone assemblage from 
Tiel-Passewaaij has shown the value of zooarchaeology for this period and region. 
 
22  Van Enckevort et al. 2006, 25.
23  Van Enckevort et al. 2006, 28.
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Appendix A.  Zooarchaeological data from Passewaaijse Hogeweg and 
Oude Tielseweg
Species F1 F2 F3 F4 F5-6 F7
cattle 7.2 7.9 12.8 12.9 6.8 5.9
sheep 1.1 3.3 2.2 7.3 3.0 1.8
pig 4.4 5.6 2.9 - 2.1 6.5
horse 16.7 12.2 14.7 10.0 4.6 5.2
Table A1. Percentage of gnawing on animal bones from Passewaaijse Hogeweg.
Species F1 F2 F3 F4 F7
cattle 10.3 5.0 7.4 11.4 4.0
sheep 1.9 5.0 3.8 5.4 -
pig 12.5 2.0 8.0 6.7 7.4
horse 11.8 15.2 - 21.6 13.2
Table A2. Percentage of gnawing on animal bones from Oude Tielseweg.
Species F1 F2 F3 F4 F5-6 F7
cattle 13.7 12.5 13.3 10.4 11.1 19.3
sheep 3.3 7.2 3.8 4.7 4.5 9.0
pig 2.2 3.1 5.7 - 3.2 9.5
horse 22.2 10.6 10.1 10.7 8.0 4.7
Table A3. Percentage of butchery marks on animal bones from Passewaaijse Hogeweg.
Species F1 F2 F3 F4 F7
cattle 13.5 11.1 6.8 13.6 3.3
sheep 5.6 3.4 1.3 1.6 3.2
pig 8.3 8.0 - 11.1 3.3
horse 23.5 16.3 14.8 8.1 3.8
Table A4. Percentage of butchery marks on animal bones from Oude Tielseweg.
Species F1 F2 F3 F4 F5-6 F7
cattle - 1.8 1.9 - 0.4 0.4
sheep - 2.9 1.1 - 3.0 -
pig 2.2 2.5 5.7 - - 0.3
horse - 1.6 - 0.6 - -
medium mammal 2.9 10.7 4.4 1.0 1.8 1.7
large mammal 4.5 7.3 3.8 0.8 0.5 1.1
Table A5. Percentage of burning on animal bones from Passewaaijse Hogeweg.
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Species F1 F2 F3 F4 F7
cattle - 1.9 1.4 - 0.4
sheep 1.9 7.1 3.4 2.3 3.2
pig - 4.0 - - 0.4
horse - - - - -
Table A6. Percentage of burning on animal bones from Oude Tielseweg.
Phase Find nr Species Element Withers 
height
Method Withers 
height
Method Context
1 233.014/2 Cattle metatarsus R 104.6 vD/B 108.5 B/vWB PHW
1 S826/17 1 Cattle metacarpus R 98.4 vD/B 102.6 B/vWB OTW
2 183.153/5 Cattle metacarpus R 105.2 vD/B 106.5 B/vWB PHW
2 122.347/12 Cattle metatarsus R 110.1 vD/B 108.1 B/vWB PHW
2 S1870/3 Cattle metatarsus L 112.5 vD/B 109.8 B/vWB OTW
3 188.093/1 Cattle metacarpus L 103.9 vD/B 105.8 B/vWB PHW
3 225.195/2 Cattle metatarsus L 110.6 vD/B 108.5 B/vWB PHW
3 123.025/36 Cattle radius L 117.9 Matolsci 113.9 B/vWB PHW
3 163.562/1 Cattle metatarsus R 111.2 vD/B 108.9 B/vWB PHW
3 168.292/1 Cattle radius R 126.3 Matolsci 122.0 B/vWB PHW
3 S1573/1 Cattle metacarpus L 111.3 vD/B 110.1 B/vWB OTW
4 146.131/5 Cattle metatarsus R 119.9 vD/B 115.0 B/vWB PHW
4 S309/1 Cattle metacarpus L 106.4 vD/B 107.2 B/vWB OTW
4-6 180.207/20 Cattle tibia R 123.2 Matolsci 119.4 B/vWB PHW
4-6 163.574/2 Cattle metatarsus L 124.3 vD/B 118.0 B/vWB PHW
4-6 163.406/1 Cattle metacarpus L 126.7 vD/B 118.9 B/vWB PHW
4-6 168.091/2 Cattle metacarpus R 106.4 vD/B 107.2 B/vWB PHW
5-6 186.040/4 Cattle metatarsus R 111.2 vD/B 108.9 B/vWB PHW
5-6 124.201/1 Cattle metatarsus R 135.2 vD/B 125.6 B/vWB PHW
5-6 124.181/1 Cattle radius R 119.7 Matolsci 115.6 B/vWB PHW
5-6 124.158/1 Cattle metacarpus R 115.0 vD/B 112.2 B/vWB PHW
5? 92.017/9 Cattle metatarsus 133.0 vD/B 124.1 B/vWB Cem.
7 212.073/1 Cattle metatarsus R 123.2 vD/B 117.2 B/vWB PHW
7 177.150/90 Cattle metacarpus L 124.8 vD/B 117.8 B/vWB PHW
7 177.150/74 Cattle metatarsus R 131.3 vD/B 122.9 B/vWB PHW
7 177.150/69 Cattle metacarpus L 123.0 vD/B 116.8 B/vWB PHW
7 177.150/47 Cattle radius L 129.4 Matolsci 125.0 B/vWB PHW
7 147.211/2 Cattle metatarsus R 107.9 vD/B 106.6 B/vWB PHW
7 147.166/19 Cattle radius L 129.8 Matolsci 125.4 B/vWB PHW
7 164.299/9 Cattle tibia L 130.3 Matolsci 126.3 B/vWB PHW
7 164.288/5 Cattle metacarpus R 118.7 vD/B 114.3 B/vWB PHW
7 170.126/11 Cattle metatarsus 127.5 vD/B 120.2 B/vWB PHW
1  This withers height is not mentioned in chapter 2 or 
represented in the diagrams because it was not included 
in the zooarchaeological report for Oude Tielseweg.
Table A7. Withers height for cattle in cm. PHW=Passewaaijse Hogeweg, Cem.=Cemetery, OTW=Oude Tielseweg. Methods: 
vD/B=Von den Driesch/Boessneck, B/vWB=Bergström/Van Wijngaarden-Bakker.
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Phase Find nr Species Element Withers 
height
Method Withers 
height
Method Context
7 164.072/1 Cattle metacarpus L 131.0 vD/B 121.4 B/vWB PHW
7 S618 Cattle metacarpus 112.5 vD/B 110.7 B/vWB OTW
7 S618 Cattle metacarpus 130.5 vD/B 121.1 B/vWB OTW
7 S618 Cattle radius 104.7 Matolsci 101.2 B/vWB OTW
7 S618 Cattle radius 111.3 Matolsci 107.5 B/vWB OTW
7 S618 Cattle radius 118.8 Matolsci 114.8 B/vWB OTW
7 S618 Cattle tibia 115.7 Matolsci 112.1 B/vWB OTW
7 S618 Cattle tibia 116.1 Matolsci 112.5 B/vWB OTW
Table A7 continued. Withers height for cattle in cm. PHW=Passewaaijse Hogeweg, Cem.=Cemetery, OTW=Oude Tielseweg. 
Methods: vD/B=Von den Driesch/Boessneck, B/vWB=Bergström/Van Wijngaarden-Bakker.
Phase Find nr Species Element Withers height Context
1 212.064/2 sheep radius R 63.9 PHW
1 215.044/9 sheep radius L 54.3 PHW
1 138.039/1 sheep metatarsus R 57.7 PHW
1 S225/71 sheep/goat tibia L 59.9 OTW
2 168.207/18 sheep/goat radius L 54.7 PHW
2 168.211/8 sheep/goat tibia L 56.9 PHW
2 176.238/7 sheep humerus L 62.11 PHW, SD 36
2 176.238/6 sheep humerus R 61.61 PHW, SD 36
2 176.238/8 sheep radius L 61.11 PHW, SD 36
2 176.238/10 sheep radius R 60.71 PHW, SD 36
2 176.238/12 sheep metacarpus L 61.61 PHW, SD 36
2 176.238/17 sheep metacarpus R 61.61 PHW, SD 36
2 176.238/2 sheep femur L 61.81 PHW, SD 36
2 176.238/83 sheep metacarpus L 49.92 PHW, SD 36
2 176.238/84 sheep metatarsus R 51.12 PHW, SD 36
2 176.238/28 sheep metacarpus L 54.83 PHW, SD 36
2 176.238/29 sheep metatarsus L 54.53 PHW, SD 36
2 211.204/15 sheep metacarpus L 59.24 PHW, SD 50
2 211.204/17 sheep metatarsus L 59.54 PHW, SD 50
2 211.204/18 sheep metatarsus R 59.54 PHW, SD 50
3 122.170/14 sheep metacarpus R 63.4 PHW
3 123.237/10 sheep metacarpus R 64.1 PHW, SD 42
3 123.237/13 sheep metacarpus L 57.2 PHW, SD 42
3 123.237/17 sheep metatarsus R 57.5 PHW, SD 42
3 123.253/22 sheep metacarpus L 62.65 PHW, SD 42
3 123.253/23 sheep metacarpus R 62.35 PHW, SD 42
3 123.253/25 sheep metacarpus R 63.2 PHW, SD 42
3 123.253/24 sheep metacarpus R 57.7 PHW, SD 42
3 176.059/10 sheep metatarsus R 62.8 PHW
3 176.247/8 sheep metatarsus L 50.8 PHW
Table A8. Withers height for sheep/goat in cm. PHW=Passewaaijse Hogeweg, Cem.=Cemetery, OTW=Oude Tielseweg, 
SD=Special Deposit. 
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Phase Find nr Species Element Withers height Context
3 178.089/3 sheep metatarsus R 54.3 PHW
3 212.089/1 sheep radius R 63.9 PHW
4 S814/4 sheep metacarpus R 62.3 OTW
4 S1734/62 sheep metacarpus L 58.4 OTW
5-6 197.054/1 sheep/goat metacarpus R 62.3 PHW
Table A8 continued. Withers height for sheep/goat. PHW=Passewaaijse Hogeweg, Cem.=Cemetery, OTW=Oude Tielseweg, 
SD=Special Deposit. 
Phase Find nr Species Element Withers height Context
4-6 177.168/6 pig tibia R 83.1 PHW
7 124.264/2 pig tibia L 78.8 PHW
7 164.072/10 pig tibia R 94.1 PHW
7 147.149/27 pig radius L 75.5 PHW
7 147.158/20 pig tibia L 71.3 PHW
7 147.158/87 pig humerus L 72.1 PHW
7 147.158/89 pig tibia R 76.0 PHW
7 147.159/6 pig tibia L 74.1 PHW
Table A9. Withers height for pig. PHW=Passewaaijse Hogeweg. 
Phase Find nr Species Element Withers height Context
1 211.084/1 Horse metacarpus L 125.6 PHW
1 168.212/4 Horse metacarpus L 135.3 PHW
1 S36.236/35 Horse metacarpus 134.0 OTW
1 S36.236/56 Horse metacarpus 144.2 OTW
2 216.346/1 Horse femur R 125.7 PHW
2 122.316/1 Horse radius R 127.2 PHW
2 164.262/1 Horse metacarpus R 132.0 PHW
2 184.275/1 Horse tibia R 141.3 PHW
2 S719 Horse metacarpus 134.5 OTW
3.1 176.122/22 Horse femur L 143.9 PHW, SD 35
3.1 176.122/27 Horse femur R 143.6 PHW, SD 35
3.1 176.122/10 Horse humerus L 146.6 PHW, SD 35
3.2 228.140/1 Horse metacarpus R 132.5 PHW
3.2 228.211/1 Horse metacarpus R 145.3 PHW
3 163.712/4 Horse metacarpus R 137.2 PHW
3 163.829/1 Horse metacarpus L 128.2 PHW
3 S226/112 Horse metatarsus R 133.3 OTW
3 S265/5 Horse metatarsus L 127.9 OTW
4 146.141/9 Horse femur R 120.0 PHW
2  This withers height is not mentioned in chapter 2 or 
represented in the diagrams because it was not included 
in the zooarchaeological report for Oude Tielseweg.
Table A10. Withers height for horse in cm, according to May. PHW=Passewaaijse Hogeweg, Cem.=Cemetery, OTW=Oude 
Tielseweg, SD=Special Deposit.
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Phase Find nr Species Element Withers height Context
4 146.141/4 Horse metatarsus R 131.1 PHW
4 135.103/2 Horse metatarsus L 135.4 PHW
4 162.163/3 Horse radius R 136.7 PHW
4 188.238/1 Horse metacarpus R 138.5 PHW
4 163.665/6 Horse humerus R 141.2 PHW
4 162.162/6 Horse metacarpus R 141.7 PHW
4 229.095/2 Horse metatarsus R 147.7 PHW
4 75.163/14 Horse radius L 149.3 PHW
4 128.076/1 Horse metacarpus R 142.3 PHW
4 128.184/1 Horse metacarpus L 141.7 PHW
4 S1404/3 Horse metatarsus L 133.3 OTW
4 S1479/5 Horse tibia L 138.6 OTW
4 S1734/189 Horse radius L 152.3 OTW
4 73.113/1 Horse tibia R 138.6 Cem.
4? 82.104/1 Horse tibia L 143.0 Cem.
5-6 165.128/2 Horse metatarsus L 144.4 PHW
5-6 122.375/4 Horse metacarpus L 148.1 PHW
5-6 171.068/18 Horse metacarpus L 159.0 PHW, SD 41
5-6 171.068/24 Horse metacarpus R 158.3 PHW, SD 41
5-6 171.068/8 Horse metatarsus R 155.1 PHW, SD 41
5-6 176.130/8 Horse radius L 143.2 PHW, SD 43
5-6 176.130/15 Horse tibia R 146.9 PHW, SD 43
4-6 179.151/1 Horse metatarsus R 122.6 PHW
4-6 122.266/1 Horse tibia R 136.5 PHW
4-6 168.150/59 Horse metatarsus R 141.2 PHW
4-6 168.150/44 Horse radius R 142.8 PHW
4-6 163.659/9 Horse metatarsus L 146.6 PHW
4-6 180.207/21 Horse femur R 151.3 PHW
4-6 168.150/15 Horse tibia R 154.3 PHW
3-6 163.052/1 Horse radius R 141.5 PHW
3-6 163.052/2 Horse metatarsus R 151.9 PHW
7 177.150/117 Horse metatarsus R 137.0 PHW
7 177.150/99 Horse metatarsus L 139.1 PHW
7 177.150/59 Horse metatarsus R 139.1 PHW
7 177.150/61 Horse metacarpus L 140.4 PHW
7 177.150/2 Horse metatarsus L 140.7 PHW
7 166.055/4 Horse metacarpus L 141.0 PHW
7 177.150/106 Horse metatarsus R 142.8 PHW
7 177.150/87 Horse metatarsus L 143.4 PHW
7 164.082/5 Horse metacarpus L 146.8 PHW
7 166.061/6 Horse tibia L 147.4 PHW
7 177.150/48 Horse metacarpus R 148.1 PHW
7 177.150/96 Horse metacarpus L 148.1 PHW
7 165.162/7 Horse metatarsus L 151.9 PHW
Table A10 continued. Withers height for horse in cm, according to May. PHW=Passewaaijse Hogeweg, Cem.=Cemetery, 
OTW=Oude Tielseweg, SD=Special Deposit.
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Phase Find nr Species Element Withers height Context
7 177.150/65 Horse metacarpus L 155.1 PHW
7 S618 Horse metacarpus 136 OTW
7 S618 Horse metatarsus 137.5 OTW
7 S618 Horse tibia 140 OTW
Table A10 continued. Withers height for horse in cm, according to May. PHW=Passewaaijse Hogeweg, Cem.=Cemetery, 
OTW=Oude Tielseweg, SD=Special Deposit.
Phase Find nr Species Element Withers height Context
2 122.308/1 dog tibia R 56.7 PHW
3 S839/133 dog femur 61.71 OTW
3 S839/132 dog tibia 62.31 OTW
4 188.181/1 dog humerus R 33.5 PHW, SD 37
4 188.181/2 dog femur L 34.7 PHW, SD 37
4 188.094/1 dog radius R 28.0 PHW, SD 37
4 188.164/3 dog humerus L 45.7 PHW, SD 38
4 188.164/4 dog humerus R 45.4 PHW, SD 38
4 188.164/8 dog femur R 47.1 PHW, SD 38
4 188.164/10 dog tibia 45.6 PHW, SD 38
4 36.252 dog humerus L 54.62 OTW
4 36.252 dog radius R 57.02 OTW
4 36.252 dog femur R 57.12 OTW
5-6 122.454/1 dog femur L 57.7 PHW
3-4 122.418/2 dog humerus R 73.53 PHW, SD 29
3-4 122.418/1 dog humerus L 72.83 PHW, SD 29
3-4 122.418/3 dog radius L 72.53 PHW, SD 29
3-4 122.418/4 dog ulna L 72.13 PHW, SD 29
3-4 122.418/5 dog femur L 76.63 PHW, SD 29
3-4 122.418/6 dog tibia L 73.43 PHW, SD 29
4-5 122.305/1 dog humerus L 66.34 PHW, SD 30
4-5 122.305/2 dog humerus R 66.64 PHW, SD 30
4-5 122.305/3 dog radius L 62.44 PHW, SD 30
4-5 122.305/4 dog radius R 62.74 PHW, SD 30
4-5 122.305/5 dog ulna L 62.14 PHW, SD 30
4-5 122.305/6 dog ulna R 62.94 PHW, SD 30
4-5 122.305/7 dog femur L 64.04 PHW, SD 30
4-5 122.305/8 dog femur R 64.34 PHW, SD 30
4-5 122.305/9 dog tibia L 62.34 PHW, SD 30
4-5 122.305/10 dog tibia R 62.04 PHW, SD 30
5-6 125.002/6 dog humerus L 29.95 PHW, SD 33
5-6 125.002/11 dog femur R 32.05 PHW, SD 33
5-6 125.002/14 dog tibia L 27.45 PHW, SD 33
5-6 196.078/6 dog humerus L 54.66 PHW, SD 51
5-6 196.078/9 dog humerus R 56.06 PHW, SD 51
7 165.150/32 dog humerus L 60.17 PHW, SD 19
Table A11. Withers height for dog in cm. PHW=Passewaaijse Hogeweg, OTW=Oude Tielseweg, SD=Special Deposit. 
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Phase Find nr Species Element Withers height Context
7 165.150/33 dog radius L 60.57 PHW, SD 19
7 165.150/34 dog ulna L 60.17 PHW, SD 19
7 165.150/25 dog femur L 60.27 PHW, SD 19
7 165.150/27 dog tibia L 60.87 PHW, SD 19
Table A11 continued. Withers height for dog in cm. PHW=Passewaaijse Hogeweg, OTW=Oude Tielseweg, SD=Special 
Deposit. 
Phase Find nr dp4 P4 M1 M2 M3 MWS Age3
1 211.084/2 g l k j 45 old adult
1 212.180/6 b g g d 32-36 30-36 m
1 233.012/1 a 1-3 0-1 m
1 233.026/8 g c 32-35 30-36 m
1 233.038/5 l <29 <30 m
1 234.017/2 E h g d 34 30-36 m
1 138.062/1 k g c 20 18-30 m
1 138.069/1 k g b 35 30-36 m
1 172.115/2 b 30-34 18-36 m
1 172.117/8 a 1-3 0-1 m
2 184.172/7 j f 14-19 8-30 m
2 184.220/3 g l k 43-46 adult or older
2 184.245/1 m 51-54 senile
2 185.048/1 l 49-52 senile
2 136.205/1 f 4 1-8 m
2 183.101/3 c 3-4 0-8 m
2 183.148/6 d k j j 41-44 adult/old adult
2 189.065/4 j 8-30 8-30 m
2 189.071/2 g b 20-21 18-30 m
2 189.071/3 f U 25-26 18-30 m
2 190.051/2 k 46-50 senile
2 190.056/3 k g d 23-26 18-30 m
2 211.260/1 l k 42-46 adult or older
2 122.386 k g g e 34 30-36 m
2 120.074 d 34-38 30-36 m/young adult
2 122.208 b 3 0-1 m
2 122.302/8 a 1-3 0-1 m
2 122.340/2 f l k j 45 old adult
2 122.349/17 f l k 42-46 adult or older
2 136.206/1 f U 5 1-8 m
2 161.075/2 f 4-7 1-18 m
2 163.602/1 b j g 33-38 30-36 m/young adult
Table A12. Tooth wear of mandibular teeth of cattle from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible Wear Stages 
according to Grant 1982.
3  Age estimated according to Hambleton’s comparison of 
Grant’s and Halstead’s methods. 
1
Phase Find nr dp4 P4 M1 M2 M3 MWS Age
2 163.746/1 k g 34-39 30-36 m/young adult
2 163.746/4 e k j g 42 adult
2 122.302 U 2-3 0-1 m
2 122.347 k <29 <30 m
2 120.047 f U 29 18-30 m
2 120.074/1 c 32-35 30-36 m
2 120.086/1 k h 27-30 18-30 m
2 164.231/5 j g b 20-21 18-30 m
2 165.006/1 g g 37-49 young adult or older
2 165.145/4 j f E 14 8-18 m
2 167.132/1 l l g 42 adult
2 171.119/1 g 37-49 young adult or older
2 171.128/1 j e E 13 8-18 m
2 176.051/1 f ½ 4-5 1-8 m
2 177.158/1 f k j g 42 adult
2 184.126/1 g l 41-47 adult or older
2 184.377/2 j f 14-19 8-30 m
2 191.026/1 k j 29 18-30 m
3 184.345/4 k 23-26 18-30 m
3 188.078/2 a 30 18-30 m
3 193.053/1 k 23-26 18-30 m
3 210.178/7 n 24 18-30 m
3 212.100/2 c j 38-39 young adult
3 122.170/20 g l k g 43 adult
3 225.196/2 k 23-26 18-30 m
3 225.198/1 j 44-47 old adult or older
3 216.238/2 j <29 <30 m
3 122.168/24 h g ½ 16 8-18 m
3 123.024/34 g j 29-41 18 m - adult
3 163.274/1 c j g f 37 young adult
3 163.419/7 b 30-34 18-36 m
3 122.170 g k k h 45 old adult
3 163.419 b 30-34 18-36 m
3 177.084/3 j d U 29 18-30 m
3 211.149/1 c k j f 41 adult
3.1 147.113/1 j g 41-42 adult
3.1 163.736/4 j g b 33 30-36 m
3.1 163.736/1 j e 10 8-18 m
3.1 163.742/1 l l 49-51 senile
3.1 163.743/1 f k j 38-41 young adult/adult
3.1 147.113 l k g 43 adult
3.1 163.315 f U 16 8-18 m
3.1 168.251/4 j g U 17 18-30 m
3.1 168.330 j f 14-19 8-30 m
Table A12 continued. Tooth wear of mandibular teeth of cattle from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible 
Wear Stages according to Grant 1982.
1
Phase Find nr dp4 P4 M1 M2 M3 MWS Age
3.2 229.167/1 c k g d 37 young adult
3.2 228.205/1 f E 3-4 0-8 m
3.2 163.629/2 k k g 44 old adult
3.2 163.629/3 b 8-10 8-18 m
3.2 163.727/4 k f 14-19 8-30 m
3.2 135.112 k 46-50 senile
3.2 136.166/5 g 38-46 young adult or older
3.2 168.291/11 k 46-50 senile
3.2 168.292/5 h m k 46-47 senile
3.2 168.315/5 j g E 15 8-18 m
3.2 168.315/1 j f 14-19 8-30 m
3.2 168.324/2 d V 23 18-30 m
4 182.075/2 j e 13-14 8-18 m
4 182.098/1 j h d 36 30-36 m
4 182.074/4 f k j g 41 adult
4 192.088/1 j 44-46 old adult or older
4 229.097/1 f k k k 48 senile
4 216.237/1 k g U 17 18-30 m
4 128.458/1 c j e g 36 30-36 m
4 146.141/3 k k 46-47 senile
4 162.123/2 k k 42-44 adult/old adult
4 163.651/3 h l k 42-46 adult or older
4 163.699/5 E j g c 34 30-36 m
4  75.162/3 g k k g 44 old adult
4  75/163/9 j 29-41 18 m - adult
4 162.124/1 l 49-52 senile
4 162.153/1 f k j g 42 adult
5-6 194.104/3 f 4-7 1-8 m
5-6 122.375 l 41-47 adult or older
5-6 124.051/2 h m k k 49 senile
5-6 124.139/2 e k h f 40 young adult
5-6 124.155 f k k 42-44 adult/old adult
5-6 124.160 b 30-34 18-36 m
5-6 124.199 f k j g 42 adult
5-6 164.273/1 j f ½ 29 18-30 m
5-6 170.090/2 j 44-47 old adult/senile
4-6 136.227/3 m k k 47 senile
4-6 163.094/1 g 37-49 young adult or older
4-6 163.249/1 j b C 19-21 18-30 m
4-6 163.659/2 d k k g 44 old adult
4-6 168.150 j f U 16 8-18 m
4-6 168.150 g k k h 45 old adult
4-6 168.150 e k g f 39 young adult
4-6 168.150 k g b 35 30-36 m
Table A12 continued. Tooth wear of mandibular teeth of cattle from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible 
Wear Stages according to Grant 1982.

Phase Find nr dp4 P4 M1 M2 M3 MWS Age
4-6 168.245/4 j e b 13 8-18 m
4-6 171.057/5 j d 12-17 8-30 m
7 147.149/52 k 46-50 senile
7 147.149/64 e j 39-41 young adult/adult
7 147.149/90 m 51-54 senile
7 147.158/85 k k 46-47 senile
7 147.165/31 g 38-46 young adult or older
7 147.220/13 f 38-42 young adult/adult
7 164.299/7 m l l 47 senile
7 164.303/2 f k k j 46 senile
7 164.325/1 j e ½ 14 8-18 m
7 165.012/3 g k k j 46 senile
7 165.115/2 j d 12-17 8-30 m
7 165.119/2 j f b 32 30-36 m
7 165.140/5 j d V 10-12 8-18 m
7 166.038 k k 46-47 senile
7 170.066/1 f k j 38-41 young adult/adult
7 170.104/1 h e V 12 8-18 m
7 177.150/14 g 10-27 8-30 m
7 177.150/15 f a 6-7 1-8 m
7 177.150/30 k f b 34 30-36 m
7 177.150/33 k g c a 23 18-30 m
7 177.150/35 c k j j 41 adult
7 177.150/37 j f 14-23 8-30 m
7 177.150/60 f k j f 41-42 30-36 m
7 177.150/62 j f b 32 18-30 m
7 177.150/72 k h d a 28 18-30 m
7 177.150/73 j d 13 8-18 m
7 177.150/148 f b 19 18-30 m
7 177.150/203 f j h g 41 adult
7 177.150/368 k g c 23 18-30 m
7 177.150/57 f a 6-7 1-8 m
7 177.150/369 j g c 23 18-30 m
7 177.173/2 m l l 47 senile
Table A12 continued. Tooth wear of mandibular teeth of cattle from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible 
Wear Stages according to Grant 1982.
1
Phase Find nr dp4 P4 M1 M2 M3 MWS Age4
1 137.133/1 e g e ½ 30 2-3 yr
1 215.044/6 g e E 13-14 6-12 m
1 233.014/1 g e C 11 6-12 m
1 233.023/8 g e C 11 6-12 m
1 233.029/1 g k g g 40 4-6 yr
1 215.076/1 g e V 12 6-12 m
1 123.379/1 h e V 25 1-2 yr
1 137.063/1 f d 9 6-12 m
1 138.049 g e 10 6-12 m
1 138.064/1 k g f d 32 2-3 yr
1 172.116/1 g f 13-24 6 m – 2 yr
2 184.120/7 e g g e 34 3-4 yr
2 184.132/6 g 5-22 2 m – 2 yr
2 184.136/1 g 5-22 2 m – 2 yr
2 184.136/4 g d 10-17 6-12 m
2 184.136/5 g d 10-17 6-12 m
2 184.137/1 g d 10-17 6-12 m
2 184.136/9 g e 11-18 6-12 m
2 184.141/3 f b 8-10 6-12 m
2 184.147/2 f g g c 32 2-3 yr
2 184.160/1 g e 23-28 1-2 yr
2 184.166/1 f c 9-11 6-12 m
2 184.166/2 f c 9-11 6-12 m
2 184.166/3 g e 23-30 1-3 yr
2 184.200/1 g 5-22 2 m – 2 yr
2 184.212/10 f 4-12 2-12 m
2 184.219/3 g 5-22 2 m – 2 yr
2 184.225/3 g g g f 35 3-4 yr
2 184.225/4 g d 10-17 6-12 m
2 184.225/5 j g d 22-25 1-2 yr
2 184.255/4 f c 9-11 6-12 m
2 184.255/5 g f 13-18 6-12 m
2 184.256/6 g g g f 35 3-4 yr
2 184.257/1 g d 10-17 6-12 m
2 184.273/1 g d 10-17 6-12 m
2 184.304/5 h k g g 40 4-6 yr
2 184.305/8 g d 10-17 6-12 m
2 184.305/9 g f b 19 1-2 yr
2 184.305/10 g e 11-21 6 m – 2 yr
2 185.060/1 h g g f 35 3-4 yr
2 187.030/3 f 4-12 2-12 m
4  Age estimated according to Hambleton’s comparison of 
Grant’s and Payne’s methods. 
Table A13. Tooth wear of mandibular teeth of sheep/goat from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible Wear 
Stages according to Grant 1982.

Phase Find nr dp4 P4 M1 M2 M3 MWS Age
2 187.126/1 k m k h 46 > 8 yr
2 183.127/1 h g 14-18 6-12 m
2 184.063/1 h g f 24 1-2 yr
2 189.061/8 f g g d 33 2-3 yr
2 189.061/12 g d V 11 6-12 m
2 189.068/20 g d E 12 6-12 m
2 189.068/21 g d V 11 6-12 m
2 189.068/22 g d E 12 6-12 m
2 189.071/4 g d 10-17 6-12 m
2 189.076/9 g d E 12 6-12 m
2 190.047/6 h g g 37 3-4 yr
2 190.052/2 j k 37-41 3-6 yr
2 191.084/2 h g d 22-24 1-2 yr
2 191.090/2 g 36-46 > 3 yr
2 211.099/1 h d 10-17 6-12 m
2 211.260/2 f g g 28-35 2-4 yr
2 211.100/3 h c 9-11 6-12 m
2 211.151/13 g k g g 40 4-6 yr
2 211.173/1 g j h g 39 4-6 yr
2 122.200/5 g d 10-17 6-12 m
2 122.223 g d ½ 13 6-12 m
2 122.167 h j g 34-38 3-6 yr
2 233.022/2 g 36-46 > 3 yr
2 233.022/3 b 28-31 1-3 yr
2 233.061/1 e g e 23 1-2 yr
2 177.158/3 f b 8-10 6-12 m
2 209.027/2 f 4-12 2-12 m
2 123.147/4 j g ½ 16-17 6-12 m
2 123.161/8 g m g 41 4-6 yr
2 122.302/10 g d 10-17 6-12 m
2 122.347/5 g d 10-17 6-12 m
2 123.134/1 g c 20 1-2 yr
2 123.141/1 c 29-34 2-4 yr
2 123.193/2 h h g 28-37 1-4 yr
2 162.040/1 g b C 8 6-12 m
2 120.065/1 g g g g 36 3-4 yr
2 120.079/1 g d 22-29 1-3 yr
2 165.145/1 g c 21-24 1-2 yr
2 168.207/9 g h g g 37 3-4 yr
2 177.156/3 h k g g 40 4-6 yr
2 177.156/4 f g c 29-32 2-3 yr
2 177.156/5 g f d E 23-24 1-2 yr
2 209.020/2 f b 8-10 6-12 m
2 179.114/2 g d 10-12 6-12 m
Table A13 continued. Tooth wear of mandibular teeth of sheep/goat from Passewaaijse Hogeweg. Tooth Wear Stages and 
Mandible Wear Stages according to Grant 1982.

Phase Find nr dp4 P4 M1 M2 M3 MWS Age
2 184.205/1 g g g e 34 3-4 yr
2 209.019/1 h g 14-28 6 m – 2 yr
2-3 210.216/1 g 5-22 2 m – 2 yr
3 122.168/1 g f ½ 27 1-2 yr
3 122.168/3 f h g d 34 3-4 yr
3 122.168/2 h l g g 39 4-6 yr
3 122.170/8 g g g d 33 2-3 yr
3 122.177/4 h g g 36-40 3-6 yr
3 123.025 g 36-46 > 3 yr
3 136.124 g g f 35 3-4 yr
3 136.124/3 g 5-22 2 m – 2 yr
3 136.164/6 h f 13-24 6 m – 2 yr
3 163.265/3 h g d 21 1-2 yr
3 163.419/11 g h g g 37 3-4 yr
3 177.178 g e 11-21 6 m – 2 yr
3 177.183/1 k g 37-39 3-6 yr
3 184.081/2 g e 34-38 3-6 yr
3 184.297/1 f c 9-11 6-12 m
3 184.386/2 g 36-46 >3 yr
3 188.106/1 e 33-38 3-6 yr
3 210.178/10 f g e c 30 2-3 yr
3 210.178/9 g g g c 32 2-3 yr
3 210.178/8 h g d 22-24 1-2 yr
3 216.286/2 k 37-41 3-6 yr
3 216.268/3 h j g g 37 3-4 yr
3 216.299/1 h g 18-24? 6 m – 2 yr
3 225.196/1 g d E 12 6-12 m
3.1 123.237/2 j l g g 39 4-6 yr
3.1 123.237/1 g 5-22 2 m – 2 yr
3.1 123.253/18 g g g 36 3-4 yr
3.1 123.253/14 h g d 21 1-2 yr
3.1 161.095/2 h k g g 40 4-6 yr
3.1 161.095/4 g 36-46 > 3 yr
3.1 161.109/1 g g g d 33 2-3 yr
3.1 161.114/4 g g g 27-36 1-4 yr
3.1 161.114/2 g d 9 6-12 m
3.1 163.315/1 g f c 31 2-3 yr
3.1 163.511/1 m j g 43 6-8 yr
3.2 123.270/1 f c 8 6-12 m
3.2 135.112/1 g h g 28-37 1-4 yr
3.2 137.169/4 g e 11-21 6 m – 2 yr
3.2 216.186/1 g e 23-30 1-3 yr
3.2 216.314/1 c 29-34 2-4 yr
3.2 228.208/1 g d V 11 6-12 m
Table A13 continued. Tooth wear of mandibular teeth of sheep/goat from Passewaaijse Hogeweg. Tooth Wear Stages and 
Mandible Wear Stages according to Grant 1982.

Phase Find nr dp4 P4 M1 M2 M3 MWS Age
3.2 228.210/1 g d V 11 6-12 m
3.2 228.211/2 g 36-46 > 3 yr
3-4 135.167/3 f d 10-12 6-12 m
4 182.072/7 g 5-22 2 m – 2 yr
4 182.085/1 h 21-37 1-4 yr
4 210.105/6 g 5-22 2 m – 2 yr
4 210.118/6 b 28-31 1-3 yr
4 210.146/3 c 29-34 2-4 yr
4 211.183/1 h c 9-11 6-12 m
4 163.699/3 m k g 45 8-10 yr
4 164.186/2 g d 22-29 1-3 yr
5-6 173.116/1 h j g g 38 4-6 yr
5-6 123.373/7 j k g g 40 4-6 yr
4-6 180.207/8 e g e c 30 2-3 yr
4-6 178.083/2 g k g g 40 4-6 yr
4-6 180.092/11 h e 11-21 6 m – 2 yr
7 177.150/71 g g g g 36 3-4 yr
7 177.150/359 g 36-46 > 3 yr
7 147.158/33 g 5-22 2 m – 2 yr
7 147.158/35 g f 13-17 6-12 m
7 180.181/3 m k 44-47 > 6 yr
7 165.163/1 g e 23-30 1-3 yr
7 166.058/4 g e U 27 1-2 yr
7 170.113/2 j l g g 39 4-6 yr
7 170.126/2 d 32-34 2-4 yr
7 170.133/2 h g d 22-29 1-3 yr
Table A13 continued. Tooth wear of mandibular teeth of sheep/goat from Passewaaijse Hogeweg. Tooth Wear Stages and 
Mandible Wear Stages according to Grant 1982.
Phase Find nr dp4 P4 M1 M2 M3 MWS Age
1 233.026/7 c 34-38 21-27 m
1 233.038/2 a d 18-19 14-21 m
1 123.379/5 d U 25-30 14-21 m
1 172.069/1 e c 9-12 7-14 m
1 172.115/1 b e b 18-23 14-21 m
1 172.116/5 e a 17-18 7-21 m
1 172.119/4 b h e a 29 14-21 m
2 184.308/1 d m e b 34 21-27 m
2 184.321/3 d 3-6 2-7 m
2 185.046/7 d 24-29 14-21 m
2 187.117/2 a 23-35 14-27 m
2 190.051/5 d g d a 27 14-21 m
2 190.051/6 d a 27-31 14-21 m
Table A14. Tooth wear of mandibular teeth of pig from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible Wear Stages 
according to Grant 1982.

Phase Find nr dp4 P4 M1 M2 M3 MWS Age
2 233.022/1 b h e a 29 14-21 m
2 234.012/1 b 1/2 20-25 14-21 m
2 234.018/3 a d a C 16 7-14 m
2 122.344/14 g d ½ 12-15 7-14 m
2 123.161/1 b e 18-23 14-21 m
2 123.285/1 e k f c 35 21-27 m
2 146.178/1 d e 10 7-14 m
2 163.757/1 b g d U 26 14-21 m
2 165.015/4 ½ e a 17 7-14 m
2 165.113/8 a f a 18-20 14-21 m
2 168.207/31 d b 7 2-7 m
2 179.114/4 c j e a 30 14-21 m
2 179.181/1 e 30-38 14-27 m
2 184.309/1 c l f b 33 21-27 m
3 163.419/9 b d U 25-30 14-21 m
3.1 163.738/1 c 8 2-7 m
3.1 168.325/4 h c 9-15 7-14 m
3.1 163.241 b f d 20 14-21 m
4 146.130/10 a C 15-18 7-21 m
4 164.205/2 f c 35-36 21-27 m
5-6 186.049/1 a 15-17 7-14 m
5-6 123.373/6 g c 22-27 14-21 m
5-6 124.048/2 g d a 27 14-21 m
5-6 124.049/3 f e 42 21-27 m
5-6 124.111/2 e a 17-18 7-21 m
5-6 124.146/2 d j e b 31 14-21 m
5-6 170.036/4 e a C 16 7-14 m
5-6 170.130/5 e c 19-23 14-21 m
4-6 168.100 b f e a 27 14-21 m
4-6 168.344/3 f c 23-25 14-21 m
4-6 122.213 b 1-8 0-7 m
3-6 163.157/5 b h d 22 14-21 m
3-6 163.270/4 c e d 19 14-21 m
3-6 163.416/4 h f b 31 14-21 m
3-6 163.417/2 c 34-38 21-27 m
7 147.158/97 d 3-6 2-7 m
7 147.165/43 b h e b 29-30 14-21 m
7 147.203/2 d h f 31-33 14-27 m
7 147.206/6 f l 32-38 14-27 m
7 147.209/12 d l h d 38 21-27 m
7 147.210/2 d 33-43 21-36 m
7 147.220/10 e 42-43 21-36 m
7 180.190/1 h e a 29 14-21 m
7 180.190/4 c 34-38 21-27 m
Table A14 continued. Tooth wear of mandibular teeth of pig from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible Wear 
Stages according to Grant 1982.

Phase Find nr dp4 P4 M1 M2 M3 MWS Age
7 124.212/1 b f 20 14-21 m
7 124.248/1 e a 29-32 14-21 m
7 124.261/3 d a 27-31 14-21 m
7 147.067/1 b e 10 7-14 m
7 164.244/9 c 19-29 14-21 m
7 165.089/1 e a 29-32 14-21 m
7 165.140/2 d a 27-31 14-21 m
7 165.154/6 m j 47 old adult
7 167.194 e h f 33 21-27 m
7 170.072/2 e a 17-18 7-21 m
7 170.075/5 j d 40-42 21-27 m
7 170.080 k h c 37 21-27 m
7 170.082/3 e j 30-36 14-27 m
7 170.095/8 e d E 22 14-21 m
7 170.126/23 d a 27-31 14-21 m
7 171.098 e c 32-36 14-27 m
Table A14. Tooth wear of mandibular teeth of pig from Passewaaijse Hogeweg. Tooth Wear Stages and Mandible Wear Stages 
according to Grant 1982.
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 0 0
humerus distal 2 1 3
radius proximal 0 5 5
acetabulum 0 0 0
total 2 6 8 25 #
1 - 2 years phalanx 1 0 1 1
phalanx 2 0 0 0
metacarpus distal 3 0 3
tibia distal 1 1 2
metatarsus distal5 1 1 2
metapodials distal 0 0 0
Category Element Unfused Fused Total % unfused % killed
total 5 3 8 62.5 #
2 – 3 years ulna proximal 0 1 1
femur proximal 0 0 0
calcaneum 0 0 0
total 0 1 1 0 #
5  Silver states that the distal metatarsus fuses between 20 
and 28 months. I have included the distal metatarsus in 
the category 1-2 years for two reasons. First, Habermehl 
estimates the fusion to take place between 20 and 24 
months, and second, this will avoid overlapping catego-
ries and allow for unspecified metapodial epiphyses to be 
included in the age analysis.
Table A15. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 1. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
3 – 3.5 years humerus proximal 0 0 0
radius distal 1 2 3
femur distal 1 0 1
tibia proximal 1 2 3
total 3 4 7 42.9 #
> 3.5 years #
Table A15 continued. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 1. # means the numbers were too low to 
calculate percentages. 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 0 0
acetabulum 2 4 6
total 2 4 6 33.3 #
1 – 2 years humerus distal 0 3 3
radius proximal 0 2 2
phalanx 1 3 2 5
phalanx 2 1 4 5
total 4 11 15 26.7 0-2 yr: 26.7
2 – 3 years metacarpus distal 4 1 5
metatarsus distal 1 2 3
metapodials distal 1 3 4
tibia distal 2 1 3
total 8 7 15 53.3 26.6
3 – 4 years humerus proximal 0 0 0
radius distal 0 0 0
ulna proximal 1 0 1
femur proximal 0 0 0
femur distal 0 0 0
tibia proximal 0 0 0
calcaneum 1 2 3
total 2 2 4 50 #
> 4 years > 3 yr: 46.7
Table A16. Epiphyseal fusion data for cattle, Passewaaijse Hogeweg phase 1. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 0 0
phalanx 2 0 2 2
total 0 2 2 0 #
1 – 2 years humerus distal 0 0 0
radius proximal 0 0 0
metacarpus distal 0 2 2
metatarsus distal 0 0 0
metapodials distal 0 0 0
acetabulum 0 1 1
tibia distal 0 0 0
phalanx 1 1 1 2
total 1 4 5 20 #
2 – 3.5 years humerus proximal 0 0 0
radius distal 0 0 0
ulna proximal 0 0 0
femur proximal 0 0 0
femur distal 0 0 0
tibia proximal 0 0 0
calcaneum 0 0 0
total 0 0 0 0 #
> 3.5 years #
Table A17. Epiphyseal fusion data for horse, Passewaaijse Hogeweg phase 1. # means the numbers were too low to calculate 
percentages. 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 1 1
humerus distal 2 0 2
radius proximal 0 0 0
acetabulum 0 1 1
total 2 2 4 50 #
1 – 2.5 years metacarpus distal 0 0 0
tibia distal 0 1 1
calcaneum 1 0 1
metatarsus distal 0 0 0
metapodials distal 3 0 3
total 4 1 5 80 #
2.5 – 3.5 years humerus proximal 2 0 2
radius distal 0 0 0
ulna proximal 0 0 0
femur proximal 0 0 0
femur distal 0 0 0
tibia proximal 0 0 0
total 2 0 2 100 #
> 3.5 years #
Table A18. Epiphyseal fusion data for pig, Passewaaijse Hogeweg phase 1. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 6 6
humerus distal 4 10 14
radius proximal 2 9 11
acetabulum 2 6 8
total 8 31 39 20.5 20.5
1 - 2 years phalanx 1 4 7 11
phalanx 2 1 0 1
metacarpus distal 8 2 10
tibia distal 7 9 16
metatarsus distal 4 0 4
metapodials distal 3 0 3
total 27 18 45 60.0 39.5
2 – 3 years ulna proximal 4 1 5
femur proximal 4 4 8
calcaneum 1 0 1
total 9 5 14 64.3 4.3
3 – 3.5 years humerus proximal 2 0 2
radius distal 7 3 10
femur distal 2 2 4
tibia proximal 3 1 4
total 14 6 20 70 5.7
> 3.5 years 30.0
Table A19. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 2.  

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 8 8
acetabulum 1 3 4
total 1 11 12 8.3 8.3
1 – 2 years humerus distal 2 9 11
radius proximal 0 7 7
phalanx 1 7 17 24
phalanx 2 5 15 20
total 14 48 62 22.6 14.3
2 – 3 years metacarpus distal 5 4 9
metatarsus distal 1 3 4
metapodials distal 4 7 11
tibia distal 3 13 16
total 13 27 40 32.5 9.9
3 – 4 years humerus proximal 2 0 2
radius distal 2 1 3
ulna proximal 2 0 2
femur proximal 3 1 4
femur distal 1 1 2
tibia proximal 0 1 1
calcaneum 3 1 4
total 13 5 18 72.2 39.7
> 4 years 27.8
Table A20. Epiphyseal fusion data for cattle, Passewaaijse Hogeweg phase 2.  
1
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 2 2
phalanx 2 1 1 2
total 1 3 4 25 #
1 – 2 years humerus distal 0 2 2
radius proximal 1 3 4
metacarpus distal 0 3 3
metatarsus distal 0 0 0
metapodials distal 0 3 3
acetabulum 1 5 6
tibia distal 1 3 4
phalanx 1 0 3 3
total 3 22 25 12 0-2 yr: 12.0
2 – 3.5 years humerus proximal 0 1 1
radius distal 0 1 1
ulna proximal 0 0 0
femur proximal 0 2 2
femur distal 0 3 3
tibia proximal 0 1 1
calcaneum 0 0 0
total 0 8 8 0 #
> 3.5 years #
Table A21. Epiphyseal fusion data for horse, Passewaaijse Hogeweg phase 2. # means the numbers were too low to calculate 
percentages. 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 0 0
humerus distal 0 3 3
radius proximal 0 0 0
acetabulum 0 0 0
total 0 3 3 0 #
1 – 2.5 years metacarpus distal 1 2 3
tibia distal 1 0 1
calcaneum 0 0 0
metatarsus distal 0 1 1
metapodials distal 3 0 3
total 5 3 8 62.5 #
2.5 – 3.5 years humerus proximal 0 0 0
radius distal 0 0 0
ulna proximal 0 0 0
femur proximal 1 0 1
femur distal 0 0 0
tibia proximal 1 0 1
total 2 0 2 100 #
> 3.5 years #
Table A22. Epiphyseal fusion data for pig, Passewaaijse Hogeweg phase 2. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 years scapula 0 2 2
humerus distal 2 3 5
radius proximal 0 2 2
acetabulum 0 0 0
total 2 7 9 22.2 #
1 - 2 years phalanx 1 0 20 20
phalanx 2 0 20 20
metacarpus distal 2 7 9
tibia distal 1 2 3
metatarsus distal 2 5 7
metapodials distal 4 1 5
total 9 55 64 14.1 0-2 yr: 15.1
2 – 3 years ulna proximal 0 0 0
femur proximal 0 0 0
calcaneum 3 0 3
total 3 0 3 100 #
3 – 3.5 years humerus proximal 2 0 2
radius proximal 3 1 4
femur distal 1 1 2
tibia proximal 0 2 2
total 6 4 10 60 2-3.5 yr: 69.2
> 3.5 years 30.8
Table A23. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 3. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 years scapula 1 4 5
acetabulum 1 2 3
total 2 6 8 25 #
1 – 2 years humerus distal 0 4 4
radius proximal 0 9 9
phalanx 1 1 8 9
phalanx 2 2 4 6
total 3 25 28 10.7 0-2 yr: 16.1
2 – 3 years metacarpus distal 1 3 4
metatarsus distal 1 2 3
metapodials distal 0 2 2
tibia distal 1 4 5
total 3 11 14 21.4 5.3
3 – 4 years humerus proximal 0 1 1
radius distal 1 2 3
ulna proximal 0 0 0
femur proximal 5 2 7
femur distal 0 2 2
tibia proximal 0 0 0
calcaneum 3 0 3
total 9 7 16 56.3 31.3
> 4 years 43.7
Table A24. Epiphyseal fusion data for cattle, Passewaaijse Hogeweg phase 3. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 3 3
phalanx 2 0 3 3
total 0 6 6 0 #
1 – 2 years humerus distal 0 1 1
radius proximal 0 1 1
metacarpus distal 0 4 4
metatarsus distal 1 2 3
metapodials distal 0 4 4
acetabulum 0 3 3
tibia distal 0 1 1
phalanx 1 2 5 7
total 3 21 24 12.5 12.5
2 – 3.5 years humerus proximal 0 0 0
radius distal 0 1 1
ulna proximal 0 0 0
femur proximal 1 1 2
femur distal 1 1 2
tibia proximal 1 0 1
calcaneum 0 0 0
total 3 3 6 50 #
> 3.5 years #
Table A25. Epiphyseal fusion data for horse, Passewaaijse Hogeweg phase 3. # means the numbers were too low to calculate 
percentages. 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 0 0
humerus distal 0 1 1
radius proximal 1 0 1
acetabulum 0 1 1
total 1 2 3 33.3 #
1 – 2.5 years metacarpus distal 2 1 3
tibia distal 0 0 0
calcaneum 1 0 1
metatarsus distal 0 0 0
metapodials distal 0 0 0
total 3 1 4 75 #
2.5 – 3.5 years humerus proximal 0 0 0
radius distal 0 0 0
ulna proximal 0 0 0
femur proximal 0 0 0
femur distal 0 0 0
tibia proximal 1 0 1
total 1 0 1 100 #
> 3.5 years #
Table A26. Epiphyseal fusion data for pig, Passewaaijse Hogeweg phase 3. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 0 0
humerus distal 1 2 3
radius proximal 1 1 2
acetabulum 1 1 2
total 3 4 7 42.9 #
1 - 2 years phalanx 1 1 0 1
phalanx 2 0 0 0
metacarpus distal 2 2 4
tibia distal 1 5 6
metatarsus distal 0 1 1
metapodials distal 4 1 5
total 8 9 17 47.1 0-2 yr: 45.8
2 – 3 years ulna proximal 0 0 0
femur proximal 0 0 0
calcaneum 2 1 3
total 2 1 3 66.7 #
3 – 3.5 years humerus proximal 1 0 1
radius distal 0 0 0
femur distal 1 0 1
tibia proximal 0 0 0
total 2 0 2 100 #
> 3.5 years #
Table A27. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 4. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 6 6
acetabulum 0 3 3
total 0 9 9 0 0
1 – 2 years humerus distal 2 3 5
radius proximal 0 10 10
phalanx 1 0 5 5
phalanx 2 0 6 6
total 2 24 26 7.7 7.7
2 – 3 years metacarpus distal 3 1 5
metatarsus distal 1 2 3
metapodials distal 1 4 5
tibia distal 1 2 3
total 6 9 15 40 32.3
3 – 4 years humerus proximal 0 0 0
radius distal 1 1 2
ulna proximal 0 0 0
femur proximal 4 2 6
femur distal 2 1 3
tibia proximal 0 0 0
calcaneum 2 0 2
total 9 4 13 69.2 29.2
> 4 years 30.8
Table A28. Epiphyseal fusion data for cattle, Passewaaijse Hogeweg phase 4.  

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 3 3
phalanx 2 0 1 1
total 0 4 4 0 0
1 – 2 years humerus distal 0 2 2
radius proximal 1 6 7
metacarpus distal 2 4 6
metatarsus distal 2 3 5
metapodials distal 1 2 3
acetabulum 3 2 5
tibia distal 4 4 8
phalanx 1 1 6 7
total 14 29 43 32.6 32.6
2 – 3.5 years humerus proximal 0 1 1
radius distal 3 3 6
ulna proximal 1 1 2
femur proximal 1 2 3
femur distal 0 3 3
tibia proximal 1 1 2
calcaneum 1 1 2
total 7 12 19 36.8 4.2
> 3.5 years 63.2
Table A29. Epiphyseal fusion data for horse, Passewaaijse Hogeweg phase 4. 
 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 1 1
humerus distal 0 2 2
radius proximal 0 0 0
acetabulum 0 0 0
total 0 3 3 0 #
1 – 2.5 years metacarpus distal 0 0 0
tibia distal 1 0 1
calcaneum 0 0 0
metatarsus distal 0 0 0
metapodials distal 0 0 0
total 1 0 1 100 #
2.5 – 3.5 years humerus proximal 1 0 1
radius distal 0 0 0
ulna proximal 0 0 0
femur proximal 0 0 0
femur distal 1 0 1
tibia proximal 0 0 0
total 2 0 2 100 #
> 3.5 years #
Table A30. Epiphyseal fusion data for pig, Passewaaijse Hogeweg phase 4. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 0 0
humerus distal 0 0 0
radius proximal 1 0 1
acetabulum 0 1 1
total 1 1 2 50 #
1 - 2 years phalanx 1 0 2 2
phalanx 2 0 1 1
metacarpus distal 0 1 1
tibia distal 2 1 3
metatarsus distal 0 0 0
metapodials distal 1 0 1
total 3 5 8 37.5 #
2 – 3 years ulna proximal 0 0 0
femur proximal 0 0 0
calcaneum 1 0 1
total 1 0 1 100 #
3 – 3.5 years humerus proximal 0 0 0
radius distal 0 0 0
femur distal 0 0 0
tibia proximal 1 0 1
total 1 0 1 100 #
> 3.5 years 50
Table A31. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 5-6. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 4 4
acetabulum 1 5 6
total 1 9 10 10 10
1 – 2 years humerus distal 0 4 4
radius proximal 0 7 7
phalanx 1 1 6 7
phalanx 2 0 3 3
total 1 20 21 4.8 0
2 – 3 years metacarpus distal 2 1 3
metatarsus distal 0 2 2
metapodials distal 1 5 6
tibia distal 2 3 5
total 5 11 16 31.2 21.2
3 – 4 years humerus proximal 0 0 0
radius distal 1 2 3
ulna proximal 1 0 1
femur proximal 2 3 5
femur distal 1 1 2
tibia proximal 0 5 5
calcaneum 1 2 3
total 6 13 19 31.6 0.4
> 4 years 68.4
Table A32. Epiphyseal fusion data for cattle, Passewaaijse Hogeweg phase 5-6.  

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 2 1 3
phalanx 2 0 2 2
total 2 3 5 40 #
1 – 2 years humerus distal 3 4 7
radius proximal 4 1 5
metacarpus distal 1 2 3
metatarsus distal 0 2 2
metapodials distal 1 1 2
acetabulum 0 2 2
tibia distal 1 6 7
phalanx 1 2 4 6
total 12 22 34 35.3 0-2 yr: 36.6
2 – 3.5 years humerus proximal 0 2 2
radius distal 4 2 6
ulna proximal 0 1 1
femur proximal 1 3 4
femur distal 2 2 4
tibia proximal 1 2 3
calcaneum 1 2 3
total 9 14 23 39.1 2.5
> 3.5 years 60.9
Table A33. Epiphyseal fusion data for horse, Passewaaijse Hogeweg phase 5-6. # means the numbers were too low to calculate 
percentages. 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 4 4
humerus distal 1 1 2
radius proximal 0 5 5
acetabulum 0 4 4
total 1 14 15 6.7 6.7
1 – 2.5 years metacarpus distal 2 2 4
tibia distal 1 2 3
calcaneum 1 0 1
metatarsus distal 0 1 1
metapodials distal 0 0 0
total 4 5 9 44.4 #
2.5 – 3.5 years humerus proximal 0 0 0
radius distal 2 0 2
ulna proximal 0 0 0
femur proximal 0 0 0
femur distal 1 0 1
tibia proximal 0 0 0
total 3 0 3 100 #
> 3.5 years #
Table A34. Epiphyseal fusion data for pig, Passewaaijse Hogeweg phase 5-6. # means the numbers were too low to calculate 
percentages. 
1
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 1 0 1
humerus distal 1 2 3
radius proximal 2 2 4
acetabulum 1 2 3
total 5 6 11 45.5 45.5
1 - 2 years phalanx 1 2 4 6
phalanx 2 0 1 1
metacarpus distal 2 4 6
tibia distal 3 6 9
metatarsus distal 0 1 1
metapodials distal 4 2 6
total 11 18 29 37.9 0
2 – 3 years ulna proximal
femur proximal 1 1 2
calcaneum 5 2 7
total 6 3 9 67.7 #
3 – 3.5 years humerus proximal 1 0 1
radius distal
femur distal 1 0 1
tibia proximal 2 0 2
total 4 0 4 100 #
> 3.5 years #
Table A35. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 4-6. # means the numbers were too low to calculate 
percentages. 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 5 5
humerus distal 1 6 7
radius proximal 0 5 5
acetabulum 0 4 4
total 1 20 21 4.8 4.8
1 – 2.5 years metacarpus distal 3 2 5
tibia distal 2 3 5
calcaneum 1 0 1
metatarsus distal 0 1 1
metapodials distal 0 0 0
total 6 6 12 50.0 45.2
2.5 – 3.5 years humerus proximal 1 0 1
radius distal 2 0 2
ulna proximal 0 0 0
femur proximal 0 0 0
femur distal 3 0 3
tibia proximal 0 1 1
total 6 1 7 85.7 #
> 3.5 years #
Table A36. Epiphyseal fusion data for pig, Passewaaijse Hogeweg phase 4-6. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 1 1
humerus distal 1 0 1
radius proximal 0 0 0
acetabulum 0 1 1
total 1 2 3 33.3 #
1 - 2 years phalanx 1 0 1 1
phalanx 2 0 0 0
metacarpus distal 1 1 2
tibia distal 1 2 3
metatarsus distal 1 1 2
metapodials distal 0 0 0
total 3 5 8 37.5 #
2 – 3 years ulna proximal 0 0 0
femur proximal 1 2 3
calcaneum 0 0 0
total 1 2 3 33.3 #
3 – 3.5 years humerus proximal 1 0 1
radius distal 0 0 0
femur distal 1 0 1
tibia proximal 1 0 1
total 3 0 3 100 #
> 3.5 years
Table A37. Epiphyseal fusion data for sheep, Passewaaijse Hogeweg phase 7. # means the numbers were too low to calculate 
percentages. 

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 5 16 21
acetabulum 7 10 17
total 12 26 38 31.6 31.6
1 – 2 years humerus distal 5 19 24
radius proximal 2 15 17
phalanx 1 1 15 16
phalanx 2 0 9 9
total 8 58 66 12.1 0
2 – 3 years metacarpus distal 2 6 8
metatarsus distal 3 5 8
metapodials distal 3 1 4
tibia distal 7 9 16
total 15 21 36 41.7 10.1
3 – 4 years humerus proximal 2 1 3
radius distal 6 10 16
ulna proximal 8 2 10
femur proximal 12 7 19
femur distal 8 5 13
tibia proximal 14 10 24
calcaneum 7 5 12
total 57 40 97 58.8 17.1
> 4 years 41.2
Table A38. Epiphyseal fusion data for cattle, Passewaaijse Hogeweg phase 7.  

Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 4 11 15
phalanx 2 0 9 9
total 4 20 24 16.7 16.7
1 – 2 years humerus distal 6 4 10
radius proximal 7 3 10
metacarpus distal 3 3 6
metatarsus distal 5 8 13
metapodials distal 1 0 1
acetabulum 3 11 14
tibia distal 8 6 14
phalanx 1 2 7 9
total 35 42 77 45.5 28.8
2 – 3.5 years humerus proximal 1 0 1
radius distal 11 3 14
ulna proximal 1 0 1
femur proximal 7 2 9
femur distal 7 2 9
tibia proximal 4 4 8
calcaneum 4 1 5
total 35 12 47 74.5 29
> 3.5 years 25.5
Table A39. Epiphyseal fusion data for horse, Passewaaijse Hogeweg phase 7. 
 
Category Element Unfused Fused Total % unfused % killed
< 1 year scapula 0 10 10
humerus distal 2 15 17
radius proximal 0 13 13
acetabulum 1 12 13
total 3 50 53 5.7 5.7
1 – 2.5 years metacarpus distal 5 5 10
tibia distal 4 9 13
calcaneum 1 0 1
metatarsus distal 1 6 7
metapodials distal 2 4 6
total 13 24 37 35.1 29.4
2.5 – 3.5 years humerus proximal 2 2 4
radius distal 3 1 4
ulna proximal 3 1 4
femur proximal 3 1 4
femur distal 6 1 7
tibia proximal 5 6 11
total 22 12 34 64.7 29.6
> 3.5 years 35.3
Table A40. Epiphyseal fusion data for pig, Passewaaijse Hogeweg phase 7. 
 

Phase Find nr Tooth Association Crown height Age (years) Average age
2 75.165 P/Mi - 39.0 9-11
2 164.267/1 P2i - 36.1 7.5 - 9.75
2 178.98 P3i H 18.0 17+ 17.5
2 178.98 P4i H 25.8 14+ 17.5
2 178.98 M1i H 21.0 11.75 - 18 17.5
2 178.98 M2i H 23.2 14-20 17.5
2 178.98 M3i H 15.9 20+ 17.5
2 165.109 P/Ms - 75.7 3 - 6.5
2 164.173/2 M3i - 17.8 20+
2 120.066 P/Ms - 56.0 7 - 9.75
2 122.206/1 P/Ms - 53.6 7 - 9.75
2 123.183/2 P/Mi - 62.0 5.25 - 7.5
2 123.183/3 P/Mi - 60.8 5.25 - 7.5
3 142.169/2 P/Mi - 37.9 9.75 - 14
3.1 163.408/1 P/Ms - 71.8 3 - 6.5
3.1 163.736/6 M1s - 69.6 5.5 - 7
3.1 168.325/16 P/Ms - 38.6 11 - 15.5
3.2 163.380/2 P/Ms - 62.5 5.5 - 8
3.2 168.291/9 P/Mi - 41.6 8-11
3.2 168.291/10 P/Mi - 37.9 9.75 - 14
4 75.133 P/Ms - 35.2 12-13
4 146.052/1 P2s B 26.8 11.5 - 14 12.6
4 146.052/2 P3s B 35.6 11-14 12.6
4 146.052/3 M1s B 34.9 11-14 12.6
4 146.052/4 M2s B 37.3 11.5 - 15.5 12.6
4 146.052/5 M3s B 39.1 10.25 - 13.5 12.6
4 163.667/2 P/Ms - 61.0 5.5 - 8
4 138.057/1 P/Ms - 48.8 8.5 - 11.5
4 148.078/1 P/Mi - 66.9 5.25 - 7.5
4 162.096/1 P/Mi - 46.4 8-11
3-4 163.515 P/Ms - 49.3 8.5 - 11.5
3-4 163.692/1 P/Mi A 59.9 6.5 - 9 6.1
3-4 163.692/2 P/Mi A 78.7 4 - 6.5 6.1
3-4 163.692/3 P/Mi A 78.9 4 - 6.5 6.1
3-4 122.092 P/Ms - 48.7 8.5 - 11.5
3-4 122.093/7 P/Ms - 68.8 5.5 - 8
3-4 122.093/8 P/Ms - 63.9 5.5 - 8
3-4 122.094/3 P/Ms - 68.3 5.5 - 8
3-4 122.094/6 P/Mi - 81.7 2 - 4.5
3-4 122.157/14 P/Ms - 55.3 7 - 9.75
3-4 122.157/15 P/Ms - 41.2 8.5 - 11.5
3-4 122.197/1 P/Mi - 59.3 6.5 - 9
5-6 122.376/6 P/Mi - 69.0 5.25 - 7.5
5-6 122.409/2 P/Ms - 63.6 5.5 - 8
5-6 123.382/4 P/Ms - 44.4 8.5 - 11.5
Table A41. Crown height measurements of horse teeth from Passewaaijse Hogeweg. Ages according to Levine 1982.

Phase Find nr Tooth Association Crown height Age (years) Average age
5-6 123.382/5 P/Ms - 38.2 11 - 15.5
4-6 163.694/1 P2i - 23.7 9.75 - 12.25
4-6 163.695/1 P/Mi - 46.7 8-11
4-6 163.647/1 M3i - 71.8 3 - 6.25
4-6 136.110/1 P2i - 18.9 12.25 - 16
4-6 136.098 P2i C 23.3 9.75 - 12.25
4-6 136.098 P3i C 26.1 12-17
4-6 136.098 P4i C 28.2 14+
4-6 136.098 M1i C 29.7 11.75 - 18
4-6 136.098 M2i C 19.1 20+
4-6 179.151/2 P/Mi - 41.1 8 - 11.5
4-6 168.150/1 P2s L K 38.1 9.5 - 11.5 8.3
4-6 168.150/1 P3s L K 52.2 7.5 - 9 8.3
4-6 168.150/1 P2s R K 41.6 7.5 - 9.5 8.3
4-6 168.150/1 P3s R K 54.5 7.5 - 9 8.3
4-6 168.150/1 P4s R K 57.7 7.75 - 9.25 8.3
4-6 168.150/1 M2s R K 53.3 8 - 9.5 8.3
4-6 168.150/1 M3s R K 55.3 7.5 - 8.75 8.3
4-6 168.150/8 P2i K 36.9 7.5 - 9.75 8.3
4-6 168.150/8 P3i K 55.5 7 - 8.25 8.3
4-6 168.150/8 P4i K 65.4 6.5 - 7.5 8.3
4-6 168.150/8 M1i K 56.2 6.5 - 8 8.3
4-6 168.150/8 M2i K 59.4 7.5 - 9 8.3
4-6 168.150/8 M3i K 53.3 7.75 - 9.25 8.3
4-6 168.150/49 P2s L 15.2 14-20 17.8
4-6 168.150/49 P3s L 11.4 18+ 17.8
4-6 168.150/49 P4s L 12.1 15+ 17.8
4-6 168.150/91 M1i - 64.0 5.25 - 6.5
4-6 168.150/92 M1i M 57.7 6.5 - 8 7.5
4-6 168.150/92 M2i M 60.5 6 - 7.5 7.5
4-6 168.150/92 M3i M 55.7 7.75 - 9.25 7.5
4-6 136.098 P2i O 22.5 9.75 - 12.25 15.1
4-6 136.098 P3i O 26.0 12-17 15.1
4-6 136.098 P4i O 28.4 14+ 15.1
4-6 136.098 M1i O 29.7 13.75 - 18 15.1
4-6 136.098 M2i O 23.9 14-20 15.1
7 164.070/1 P/Mi - 58.3 6.5 - 9
7 164.270/4 P2i - 45.6 6 - 7.5
7 164.303/7 M1i L E 73.0 4 - 5.25
7 164.303/8 M1i R E 70.6 4 - 5.25
7 170.065/3 P2s L F 40.3 7.5 - 9.5 8.7
7 170.065/3 P3s L F 44.9 9-11 8.7
7 170.065/3 P4s L F 51.1 7.75 - 9.25 8.7
7 170.065/4 P2s R F 40.3 7.5 - 9.5 8.7
7 170.065/4 M3s R F 52.7 7.5 - 8.75 8.7
Table A41 continued. Crown height measurements of horse teeth from Passewaaijse Hogeweg. Ages according to Levine 1982.

Phase Find nr Tooth Association Crown height Age (years) Average age
7 124.305 P2s R G 53.6 6 - 7.5 5.7
7 124.305 P3s R G 74.6 3-6 5.7
7 124.305 P4s R G 82.0 3-5 5.7
7 124.305 M1s R G 64.6 5.5 - 7 5.7
7 124.305 M2s R G 75.9 5 - 6.5 5.7
7 124.305 M3s R G 77.5 5.5 - 6.5 5.7
7 124.305 P2s L G 58.3 6 - 7.5 5.7
7 124.305 P3s L G 75.0 3-6 5.7
7 124.305 P4s L G 82.0 3-5 5.7
7 124.305 M1s L G 63.2 5.5 - 7 5.7
7 124.305 M1i R G 67.1 5.25 - 6.5 5.7
7 124.305 M2i R G 64.4 6 - 7.5 5.7
7 124.305 M3i R G 69.5 6.25 - 7.75 5.7
7 124.305 P2i L G 67.1 3-4 5.7
7 124.305 M2i L G 64.8 6 - 7.5 5.7
7 124.305 M3i L G 67.6 6.25 - 7.75 5.7
7 170.137/3 P/Ms - 65.4 5.5 - 8
7 165.077/1 P/Mi - 73.9 4 - 6.5
7 165.124/2 P/Ms - 76.1 3 - 6.5
7 165.124/3 P/Ms - 62.8 5.5 - 8
7 166.051/1 M3s R I 43.1 8.75 - 10.25 14.2
7 166.051/2 M2s R I 38.6 11.5 - 15.5 14.2
7 166.051/3 M1s R I 30.8 11-14 14.2
7 166.051/4 P4s R I 33.6 11.25 - 15 14.2
7 166.051/5 P3s R I 42.8 9-11 14.2
7 166.051/6 P2s R I 32.5 9.5 - 11.5 14.2
7 166.051/6 P3s L I 21.7 14-18 14.2
7 166.051/7 M1s L I 20.0 14+ 14.2
7 166.051/9 M2s L I 21.3 15.5+ 14.2
7 166.062/3 M3i - 38.3 11.5 - 13.75
7 166.062/4 M2i J 31.5 11-14 12.8
7 166.062/4 M3i J 34.2 12.5 - 13.75 12.8
7 169.042/5 M1i - 68.8 5.25 - 6.5
7 170.065/1 P3i L N 47.3 8.25 - 10 8.6
7 170.065/1 P4i L N 57.7 7.5 - 8.75 8.6
7 170.065/1 M1i L N 48.3 8 - 9.75 8.6
7 170.065/1 M2i L N 54.5 7.5 - 9 8.6
7 170.065/1 M3i L N 58.8 7.75 - 9.25 8.6
7 170.065/2 P2i R N 31.0 7.5 - 9.75 8.6
7 170.065/2 P3i R N 45.6 8.25 - 10 8.6
7 170.065/2 P4i R N 56.0 7.5 - 8.75 8.6
7 170.065/2 M1i R N 48.4 8 - 9.75 8.6
7 170.065/2 M3i R N 57.3 7.75 - 9.25 8.6
7 142.114/1 P/Ms - 54.8 7 - 9.75
7 163.391/1 P/Ms - 65.4 5.5 - 8
Table A41 continued. Crown height measurements of horse teeth from Passewaaijse Hogeweg. Ages according to Levine 1982.

Phase Find nr Tooth Association Crown height Age (years) Average age
7 163.572 P/Ms - 35.8 11 - 15.5
7 164.071/1 P2i D 30.7 7.5 - 9.75 9.2
7 164.071/1 P3i D 47.6 8.25 - 10 9.2
7 164.071/1 P4i D 56.2 7.5 - 8.75 9.2
7 164.071/1 M1i D 42.0 8 - 9.75 9.2
7 164.071/1 M2i D 48.8 9-11 9.2
7 164.071/1 M3i D 48.9 9.25 - 11.5 9.2
7 178.087/1 P/Ms - 50.4 7 - 9.75
7 179.152/2 P2i - 26.4 9.75 - 12.25
7 162.062/1 P/Mi - 47.1 8-11
Table A41 continued. Crown height measurements of horse teeth from Passewaaijse Hogeweg. Ages according to Levine 
1982.
Phase Male Female Total % male % female
1 0 2 2
2 0 4 4
3 0 1 1
4 0 1 1
5-6 0 2 2
3-6 0 1 1
7 6 3 9
Total 6 14 20 30 70
Table A42. Sex determinations for cattle for Passewaaijse Hogeweg, based on the shape of the pubic bone.
Phase Male Female Total % male % female
1
2 4 4
3
4
5-6 1 1
7
Total 1 4 5 20 80
Table A43. Sex determinations for sheep/goat for Passewaaijse Hogeweg, based on the shape of the pubic bone.
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Phase Male Female Total % male % female
1 1 3 4 25 75
2 7 8 15 46.7 53.3
3 3 1 4 75 25
2-3 0 1 1 - -
4 0 0 0 - -
5-6 4 4 8 50 50
4-6 3 3 6 50 50
7 23 6 29 79.3 20.7
Total 41 26 67 61.2 38.8
1-6 18 20 38 47 53
Table A44. Sex determinations for pigs for Passewaaijse Hogeweg, based on the shape and size of the canine teeth. 
Phase Male Female Total % male % female
1 1 1
2 1 1
3 1 1 2
3-4 1 1
4 1 1
5-6 1 2 3
4-6 3 1 4
7 6 1 7
Total 11 9 20 55 45
Table A45. Sex determinations for horse for Passewaaijse Hogeweg, based on the presence and size of the canine teeth. 
Phase Find nr Bd GL Bd/GL Sex
2 183.153/5 46.0 171 0.269 F
3 188.093/1 48.3 169 0.286 F
4-6 163.406/1 59.4 206 0.288 F
4-6 168.091/2 58.0 173 0.335 M
7 164.072/1 72.5 213 0.340 M
7 164.288/5 55.0 193 0.285 F
7 177.150/69 59.2 200 0.296 F
7 177.150/90 63.1 203 0.311 M
7 177.150/132 64.1 213 0.301 M
- 128.493/1 75.4 219 0.344 M
Table A46. Sex determinations for cattle for Passewaaijse Hogeweg, based on the distal breadth/greatest length ratio for the 
metacarpus.
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Appendix B. Catalogue of special animal deposits from 
Passewaaijse Hogeweg
Special deposit number: 1
Feature number: 170.009
Find number: 170.102
Phase: 7
Type of feature: pit
Type of special deposit: skull
Animal species: cattle
Age of animal: adult
Skeletal elements present: skull
Completeness: 75 %
Associated finds: 57 fragments of animal bone, 4 fragments of wild animal bone, skull of adult male pig
Comments: hornless skull. Teeth lost postmortem.
Criteria: Skull was not fresh when buried, and was probably thrown in pit with other rubbish. However: 
wild animal bone.
Ritual deposit: no
Special deposit number: 2
Feature number: 161.054
Find number: 161.056
Phase: 3.1
Type of feature: pit
Type of special deposit: combination
Animal species: horse/black crow (Corvus corone)
Age of animal: adult
Skeletal elements present: horse: skull; black crow: complete
Completeness: 100 %
Associated finds: iron knife, 33 fragments of animal bone
Comments: wings of crow folded against body
Criteria: more than one individual; wild animal species; association with special find (iron knife); com-
pleteness of skull.
Ritual deposit: yes
Special deposit number: 3
Feature number: 178.026
Find number: 178.105
Phase: 2.1
Type of feature: ditch
Type of special deposit: skull
Animal species: dog
Age of animal: adult
Skeletal elements present: skull
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Completeness: 100 %
Associated finds: 3 fragments of animal bone
Comments: -
Criteria: completeness of skull; absence of rubbish.
Ritual deposit: ?
Special deposit number: 4
Feature number: 168.060
Find number: 168.292
Phase: 3.1
Type of feature: pit
Type of special deposit: skull
Animal species: horse
Age of animal: old
Skeletal elements present: skull
Completeness: 75 %
Associated finds: Special Deposit 56, 46 fragments of animal bone.
Comments: -
Criteria: no special arrangement of skull; lots of other animal bones. 
Ritual deposit: no
Special deposit number: 5
Feature number: 124.111
Find number: 124.305
Phase: 7
Type of feature: ditch
Type of special deposit: skull
Animal species: horse
Age of animal: adult male
Skeletal elements present: skull, two mandibles, cervical vertebrae from two individuals
Completeness: 75 %
Associated finds: cervical vertebrae (C2-7) from a second horse; very few other animal bones.
Comments: no butchery marks
Criteria: completeness and freshness of skull; absence of other rubbish; location in farmyard boundary 
ditch. 
Ritual deposit: yes
Special deposit number: 6
Feature number: 168.148
Find number: 168.262, 263, 266, 267, 273
Phase: 5
Type of feature: pit
Type of special deposit: skull
Animal species: horse
Age of animal: 7 months - 2.5 years
Skeletal elements present: 2 horse skulls, 2 mandibles
Completeness: damaged during excavation. Probably 100 %.
Associated finds: pig molar, canine from male pig, very few other bones.
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Comments: no butchery marks
Criteria: more than one individual, skulls arranged in pit, absence of other rubbish
Ritual deposit: yes
Special deposit number: 7
Feature number: 164.034
Find number: 164.276
Phase: 5
Type of feature: ditch
Type of special deposit: skull
Animal species: cattle
Age of animal: -
Skeletal elements present: skull
Completeness: 50 %
Associated finds: Special Deposit 14, 110 fragments of animal bone (including fragments from crow, 
white-tailed eagle and goose, and mandibles from four cows)
Comments: -
Criteria: not complete, butchery marks, presence of other rubbish. However: wild animal bone.
Ritual deposit: no
Special deposit number: 8
Feature number: 124.055
Find number: 124.188
Phase: 5
Type of feature: well
Type of special deposit: skull
Animal species: cattle
Age of animal: -
Skeletal elements present: skull (without maxilla)
Completeness: 75 %
Associated finds: Special Deposit 13 (cattle skull), 53 fragments of animal bone (including fragment of 
wild boar and mandibles from four cows)
Comments: -
Criteria: presence of other rubbish; skull not complete. However: wild animal bone.
Ritual deposit: no
Special deposit number: 9
Feature number: 124.057
Find number: 124.266
Phase: 7
Type of feature: house ditch (house 2)
Type of special deposit: skull
Animal species: cattle
Age of animal: adult
Skeletal elements present: skull
Completeness: 75 %
Associated finds: 94 fragments of animal bone (including fragment of wild boar)
Comments: butchery marks indicate removal of head from neck

Criteria: location; presence of wild animal bone. However: lot of other bones. 
Ritual deposit: yes
Special deposit number: 10
Feature number: 164.046
Find number: 164.320
Phase: 7
Type of feature: pit
Type of special deposit: skull
Animal species: pig
Age of animal: adult
Skeletal elements present: skull, fragment of mandible, scapula, radius
Completeness: skull: 50 %
Associated finds: beaver tooth, fragment of antler, 20 fragments of animal bone
Comments: -
Criteria: skull not complete. However: wild animal bone present.
Ritual deposit: ?
Special deposit number: 11
Feature number: 179.030
Find number: 179.174, 169
Phase: 5
Type of feature: ditch
Type of special deposit: skull
Animal species: dog
Age of animal: adult
Skeletal elements present: skull, 2 mandibles, axis
Completeness: skull: 75 %
Associated finds: 31 fragments of animal bone (including cat mandible and 2 goose bones)
Comments: no butchery
Criteria: completeness and freshness of skull; presence of wild animal bone. However: lot of other rub-
bish
Ritual deposit: yes
Special deposit number: 12
Feature number: 122.022
Find number: 122.289
Phase: 3
Type of feature: ditch
Type of special deposit: skull
Animal species: dog
Age of animal: adult
Skeletal elements present: skull
Completeness: 75 %
Associated finds: 45 fragments of animal bone
Comments: -
Criteria: -
Ritual deposit: ?
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Special deposit number: 13
Feature number: 124.055
Find number: 124.096
Phase: 5
Type of feature: well
Type of special deposit: skull
Animal species: cattle
Age of animal: adult
Skeletal elements present: skull
Completeness: 50 %
Associated finds: Special deposit 8 (cattle skull), 53 fragments of animal bone (including wild boar frag-
ment)
Comments: -
Criteria: presence of other rubbish. However: presence of wild animal bone
Ritual deposit: no
Special deposit number: 14
Feature number: 164.034
Find number: 164.270
Phase: 7
Type of feature: ditch
Type of special deposit: skull
Animal species: cattle
Age of animal: -
Skeletal elements present: occipital bone, horncores
Completeness: 25 %
Associated finds: Special deposit 7, 98 fragments of animal bone
Comments: -
Criteria: not complete, other rubbish present
Ritual deposit: no
Special deposit number: 15
Feature number: 164.028
Find number: 164.256
Phase: 2.1
Type of feature: ditch
Type of special deposit: skull
Animal species: cattle
Age of animal: -
Skeletal elements present: skull
Completeness: 25 %
Associated finds: 18 fragments of animal bone
Comments: -
Criteria: not complete
Ritual deposit: no
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Special deposit number: 16
Feature number: 163.093
Find number: 163.613
Phase: 4
Type of feature: ditch
Type of special deposit: skull
Animal species: dog
Age of animal: adult
Skeletal elements present: skull, 2 mandibles
Completeness: skull: 25 %, mandibles: 50 and 100%
Associated finds: 34 fragments of animal bone
Comments: no butchery
Criteria: completeness and freshness of skull
Ritual deposit: yes
Special deposit number: 17
Feature number: 163.067
Find number: 163.765
Phase: 3.2
Type of feature: ditch
Type of special deposit: skull
Animal species: dog
Age of animal: adult
Skeletal elements present: skull
Completeness: 50 %
Associated finds: 15 fragments of animal bone
Comments: -
Criteria: -
Ritual deposit: ?
Special deposit number: 18
Feature number: 166.028
Find number: 166.073
Phase: 7
Type of feature: ditch
Type of special deposit: skull
Animal species: dog
Age of animal: -
Skeletal elements present: skull
Completeness: 50 %
Associated finds: Special deposit 24 (horse skull), 65 fragments of animal bone (including bear tooth and 
remains from at least 3 horses)
Comments: -
Criteria: presence of wild animal bone, second special deposit
Ritual deposit: ?
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Special deposit number: 19
Feature number: 165.006
Find number: 165.150
Phase: 7
Type of feature: ditch
Type of special deposit: combination (skull and complete skeleton)
Animal species: horse and dog
Age of animal: dog: adult male; horse: adult
Skeletal elements present: horse: skull; dog: complete
Completeness: horse skull: 100 %
Associated finds: 131 fragments of animal bone
Comments: Special deposits 21, 22 and 23 were found in this ditch
Criteria: more than one individual, location
Ritual deposit: yes
Special deposit number: 20
Feature number: 164.155
Find number: 164.310
Phase: 7
Type of feature: well
Type of special deposit: skull
Animal species: pig
Age of animal: adult male
Skeletal elements present: part of skull and mandible fragment
Completeness: 25 %
Associated finds: 18 fragments of animal bone
Comments: -
Criteria: not complete, other rubbish present
Ritual deposit: no
Special deposit number: 21
Feature number: 165.006
Find number: 165.121
Phase: 5
Type of feature: ditch
Type of special deposit: skull
Animal species: horse
Age of animal: young
Skeletal elements present: skull
Completeness: < 25 %
Associated finds: 131 fragments of animal bone
Comments: Special deposits 19, 22 and 23 were found in this ditch
Criteria: not complete, presence of other rubbish. However: presence of other special deposits, location.
Ritual deposit: no
Special deposit number: 22
Feature number: 165.006
Find number: 165.137, 138
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Phase: 7
Type of feature: ditch
Type of special deposit: skull
Animal species: horse
Age of animal: young
Skeletal elements present: skull (in fragments), 2 mandibles
Completeness: skull: 25 %; mandibles: 50 and 100 %
Associated finds: 131 fragments of animal bone
Comments: Special deposits 19, 21, and 23 were found in this ditch. No butchery marks.
Criteria: completeness and freshness of skull, presence of other special deposits, location
Ritual deposit: yes
Special deposit number: 23
Feature number: 165.006
Find number: 165.139
Phase: 7
Type of feature: ditch
Type of special deposit: skull
Animal species: horse
Age of animal: young
Skeletal elements present: skull
Completeness: 75 %
Associated finds: 131 fragments of animal bone
Comments: Special deposits 19, 21, and 22 were found in this ditch. No butchery marks.
Criteria: completeness, presence of other special deposits, location
Ritual deposit: yes
Special deposit number: 24
Feature number: 166.028
Find number: 166.051
Phase: 7
Type of feature: ditch
Type of special deposit: skull
Animal species: horse
Age of animal: adult
Skeletal elements present: skull
Completeness: 50 %
Associated finds: Special deposit 18, 65 fragments of animal bone (including bear tooth)
Comments: -
Criteria: presence of other special deposit, wild animal bone
Ritual deposit: ?
Special deposit number: 25
Feature number: 168.169
Find number: 168.327
Phase: 3.1
Type of feature: well
Type of special deposit: skull
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Animal species: horse
Age of animal: adult female
Skeletal elements present: skull
Completeness: 100 %
Associated finds: very few animal bones
Comments: skull smashed in. Cut marks.
Criteria: completeness, absence of other rubbish
Ritual deposit: yes
Special deposit number: 26
Feature number: 168.172
Find number: 168.335
Phase: 3.1
Type of feature: well
Type of special deposit: skull
Animal species: sheep
Age of animal: adult
Skeletal elements present: skull, mandibles
Completeness: 75 %
Associated finds: Special deposit 27, 6 fragments of animal bone (including 3 cattle scapulae)
Comments: hornless skull, no butchery
Criteria: completeness and freshness of skull, presence of second special deposit, absence of other rub-
bish
Ritual deposit: yes
Special deposit number: 27
Feature number: 168.172
Find number: 168.334
Phase: 3.1
Type of feature: well
Type of special deposit: skull
Animal species: sheep
Age of animal: adult
Skeletal elements present: skull
Completeness: 75 %
Associated finds: Special deposit 26, 6 fragments of animal bone (including 3 cattle scapulae)
Comments: horned, no butchery
Criteria: completeness and freshness of skull, presence of second special deposit, absence of other rub-
bish
Ritual deposit: yes
Special deposit number: 28
Feature number: 168.167
Find number: 168.325
Phase: 3.1
Type of feature: well
Type of special deposit: articulated remains
Animal species: sheep
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Age of animal: 20-24 months
Skeletal elements present: head, cervical vertebrae, three lower limbs
Completeness: -
Associated finds: 40 fragments of animal bone
Comments: possibly parts of one individual: head and neck, three lower limbs (left metatarsal is missing). 
Butchery marks on skull, cervical vertebrae and 1 metacarpal
Criteria: manipulation (missing lower limb)
Ritual deposit: yes
Special deposit number: 29
Feature number: 122.006
Find number: 122.418
Phase: 4-5
Type of feature: ditch
Type of special deposit: complete skeleton
Animal species: dog
Age of animal: adult male
Skeletal elements present: complete
Completeness: 100 %
Associated finds: Special deposit 30 in same ditch, 10 fragments of animal bone
Comments: withers height 73.6 cm
Criteria: association with second special deposit
Ritual deposit: yes
Special deposit number: 30
Feature number: 122.006
Find number: 122.213, 260, 305
Phase: 4
Type of feature: ditch
Type of special deposit: combination (partial and complete skeleton)
Animal species: red deer/dog
Age of animal: red deer: adult; dog: adult male
Skeletal elements present: red deer: front lower limbs and entire hind limbs are missing; dog: complete
Completeness: -
Associated finds: Special deposit 29 in same ditch, 10 fragments of animal bone
Comments: cut marks on dog cranium, mandible and distal radius (skinning); cut marks on red deer 
mandible and proximal radius. Missing hind limbs probably consumed. Withers height dog 63.6 cm. 
Criteria: more than one individual, association with second special deposit, wild animal
Ritual deposit: yes
Special deposit number: 31
Feature number: 124.042
Find number: 124.202
Phase: 5
Type of feature: pit
Type of special deposit: complete skeleton
Animal species: sheep
Age of animal: at least younger than 8 months, but probably much younger.
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Skeletal elements present: complete apart from skull and mandibles, which may have been accidentally 
removed during excavation.
Completeness: -
Associated finds: Special deposit 41
Comments: -
Criteria: association with second special deposit, absence of other rubbish
Ritual deposit: yes
Special deposit number: 32
Feature number: 124.111
Find number: 124.306
Phase: 7
Type of feature: ditch
Type of special deposit: complete skeleton
Animal species: red deer
Age of animal: 1-2 years1
Skeletal elements present: complete apart from head, right lower limb and most vertebrae, which may 
have been accidentally removed during excavation. 
Completeness: -
Associated finds: Special deposit 5 in same ditch
Comments: -
Criteria: wild animal, association with second special deposit (horse skull)
Ritual deposit: yes
Special deposit number: 33
Feature number: 125.003
Find number: 125.002
Phase: 5
Type of feature: pit
Type of special deposit: complete skeleton
Animal species: dog
Age of animal: adult
Skeletal elements present: skull is missing, but may have been accidentally removed during excavation. 
This seems the most likely explanation, because one mandible is present. The rest of the skeleton is frag-
mented but complete.
Completeness: -
Associated finds: no other animal bones
Comments: wither height 29.8 cm
Criteria: pit dug specifically for burial of dog
Ritual deposit: yes
1 Heinrich 1991, 29.
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Special deposit number: 34
Feature number: 165.086
Find number: 165.152, 161
Phase: 5
Type of feature: well
Type of special deposit: complete skeleton
Animal species: dog
Age of animal: adult
Skeletal elements present: skull, mandibles, several vertebrae, humerus, radius, hind limbs 
Completeness: -
Associated finds: 25 fragments of animal bone
Comments: withers height 55.2 cm
Criteria: -
Ritual deposit: ?
Special deposit number: 35
Feature number: 176.007
Find number: 176.122, 123
Phase: 3.1
Type of feature: pit
Type of special deposit: complete skeleton
Animal species: horse
Age of animal: adult male (7.5 years)
Skeletal elements present: complete skeleton
Completeness: 100 %
Associated finds: two bronze brooches, 8 fragments of animal bone (including duck bone)
Comments: withers height 145 cm
Criteria: association with special find: two complete bronze brooches
Ritual deposit: yes
Special deposit number: 36
Feature number: 176.047
Find number: 176.238, 247
Phase: 2.2
Type of feature: pit
Type of special deposit: combination
Animal species: sheep/cattle
Age of animal: adult female/young
Skeletal elements present: sheep: complete skeleton and remains from at least 2 juveniles; cattle: skull
Completeness: -
Associated finds: cervical vertebrae from second sheep
Comments: head of sheep removed and placed behind body, replaced by skull of calf. Cut marks on 
sheep atlas. 
Criteria: more than one individual, manipulation of body parts
Ritual deposit: yes
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Special deposit number: 37
Feature number: 188.008
Find number: 188.094, 181
Phase: 4
Type of feature: pit
Type of special deposit: complete skeleton
Animal species: dog
Age of animal: adult
Skeletal elements present: head and most elements of lower limbs missing, probably removed during 
excavation. 
Completeness: -
Associated finds: pottery
Comments: dog is placed in or on top of the bottom of a large pottery vessel. Withers height 32.1 cm
Criteria: association with special find: pottery, close to a second special deposit (SD 38)
Ritual deposit: yes
Special deposit number: 38
Feature number: 188.025
Find number: 188.164
Phase: 4
Type of feature: pit
Type of special deposit: complete skeleton
Animal species: dog
Age of animal: adult
Skeletal elements present: complete
Completeness: 100 %
Associated finds: -
Comments: -
Criteria: close to a second special deposit (SD 37)
Ritual deposit: yes
Special deposit number: 39
Feature number: 188.030
Find number: 188.219
Phase: 4
Type of feature: pit
Type of special deposit: complete skeleton
Animal species: dog
Age of animal: 7-10 months
Skeletal elements present: humerus, radius, ulna, some vertebrae, pelvis, femur, tibia, tarsals, phalanges
Completeness: disturbed and damaged, possibly during Roman period
Associated finds: -
Comments: -
Criteria: -
Ritual deposit: yes
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Special deposit number: 40
Feature number: 45.025
Find number: 45.204
Phase: 3
Type of feature: ditch
Type of special deposit: complete skeleton
Animal species: sheep
Age of animal: adult female
Skeletal elements present: complete
Completeness: -
Associated finds: -
Comments: -
Criteria: -
Ritual deposit: yes
Special deposit number: 41
Feature number: 171.025
Find number: 171.068
Phase: 5
Type of feature: pit
Type of special deposit: articulated remains
Animal species: horse
Age of animal: adult
Skeletal elements present: 4 lower limbs
Completeness: -
Associated finds: Special deposit 31, very few other animal bones
Comments: withers height 158 cm, cut marks on metatarsal and 2 proximal phalanges
Criteria: association with second special deposit (juvenile sheep), absence of other rubbish
Ritual deposit: yes
Special deposit number: 42
Feature number: 123.077
Find number: 123.237
Phase: 3.1
Type of feature: pit
Type of special deposit: concentration
Animal species: sheep
Age of animal: mainly adult remains
Skeletal elements present: maxilla, mandible, lower limbs, some other bones; 140 sheep fragments from 
at least 4 individuals.
Completeness: -
Associated finds: 11 fragments of non-sheep animal bone
Comments: cut marks on 2 mandibles
Criteria: more than one individual
Ritual deposit: yes
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Special deposit number: 43
Feature number: 176.062
Find number: 176.130
Phase: 5
Type of feature: pit
Type of special deposit: concentration/articulated remains
Animal species: horse
Age of animal: 1 adult horse, 1 horse younger than 12 months
Skeletal elements present: 45 horse bones, partly associated: complete right hind limb, scapula-humerus-
radius-ulna, humerus-radius-ulna (twice), tibia-tarsals (left and right), femur-tibia.
Completeness: -
Associated finds: 3 fragments of non-horse animal bone
Comments: Butchery marks on the bones and the fact that most of the bones represent body parts that 
are rich in meat could mean that these are the remains of a meal.
Criteria: more than one individual, recurring pattern of right hind limb of horse (see Special deposit 
44)
Ritual deposit: yes (feasting)
Special deposit number: 44
Feature number: 168.120
Find number: 168.150, 157, 185
Phase: 4
Type of feature: pit
Type of special deposit: concentration
Animal species: horse/cattle
Age of animal: horse: 2 young, 3 adult; cattle: 2 young, 3 adult
Skeletal elements present: 94 fragments: 55 horse, 33 cattle, 3 sheep/goat, 3 pig. MNI for both horse and 
cattle is 5. One complete right hind limb of horse present (see Special deposit 43). Skulls and mandibles 
and pelves overrepresented for horse.
Completeness: -
Associated finds: -
Comments: few butchery marks on horse bones (2), more on cattle bones (5). Withers height horse: 141, 
143 and 154 cm.
Criteria: more than one individual, huge amount of meat, recurring pattern of right hind limb of 
horse
Ritual deposit: yes
Special deposit number: 45
Feature number: 170.022
Find number: 170.065, 66
Phase: 7
Type of feature: well
Type of special deposit: articulated remains
Animal species: horse
Age of animal: adult
Skeletal elements present: skull and mandibles, 3 lower limbs (right front limb is missing)
Completeness: -
Associated finds: 1 cattle fragment
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Comments: cut marks on metacarpal and proximal phalanx
Criteria: missing limb, absence of other rubbish
Ritual deposit: yes
Special deposit number: 46
Feature number: 138.009
Find number: 138.079
Phase: 1
Type of feature: habitation deposit
Type of special deposit: concentration
Animal species: cattle
Age of animal: 8-10 months
Skeletal elements present: skull, mandibles, 3 ribs, pelvis, right metacarpal, left metatarsal, calcaneum, 
proximal phalanx, medial phalanx
Completeness: -
Associated finds: -
Comments: skull and at least 2 lower limbs, could be similar to special deposits 45 and 49
Criteria: fragmented and not complete
Ritual deposit: ?
Special deposit number: 47
Feature number: 177.006
Find number: 177.150
Phase: 7
Type of feature: ditch
Type of special deposit: concentration
Animal species: horse/cattle
Age of animal: both young and adult
Skeletal elements present: 335 fragments, of which 94 % are horse and cattle bones. MNI is 6 for horse 
and 9 for cattle
Completeness: -
Associated finds: -
Comments: Ditch is filled with bones over a distance of 20 metres. More butchery marks on cattle (26 
bones, 16 %) than horse bones (12 bones, 5 %).
Criteria: more than one individual, huge amount of meat
Ritual deposit: yes
Special deposit number: 48
Feature number: 177.050
Find number: 177.123
Phase: 3-4
Type of feature: ditch
Type of special deposit: concentration
Animal species: cattle
Age of animal: -
Skeletal elements present: ribs and vertebrae
Completeness: -
Associated finds: large piece of samian ware
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Comments: -
Criteria: -
Ritual deposit: ?
Special deposit number: 49
Feature number: 215.001
Find number: 215.036, 37, 38
Phase: 3
Type of feature: pit
Type of special deposit: articulated remains
Animal species: cattle
Age of animal: 8-18 months (tooth wear); younger than 18 months (epiphyseal fusion)
Skeletal elements present: fragments of skull, right mandible, 3 lower limbs (right lower forelimb is missing)
Completeness: -
Associated finds: -
Comments: cut marks on a tarsal bone, a metatarsal, and two proximal phalanges 
Criteria: missing limb (see special deposit 45)
Ritual deposit: yes
Special deposit number: 50
Feature number: 211.014
Find number: 211.204, 206
Phase: 2.1
Type of feature: house ditch (house 8)
Type of special deposit: articulated remains
Animal species: sheep
Age of animal: 3-4 years (tooth wear)
Skeletal elements present: skull and mandibles, vertebral column, 4 lower limbs
Completeness: -
Associated finds: tooth of female pig
Comments: withers height 59.4 cm. Cut marks on maxilla, atlas, axis, cervical vertebrae and sacrum.
Criteria: location, absence of other rubbish
Ritual deposit: yes
Special deposit number: 51
Feature number: 196.067
Find number: 196.076, 77, 78
Phase: 6
Type of feature: house ditch (house 15)
Type of special deposit: complete skeleton
Animal species: dog
Age of animal: adult
Skeletal elements present: complete
Completeness: -
Associated finds: large sherds of pottery
Comments: withers height 55.3 cm. Special deposit 52 in same house ditch.
Criteria: location, association with special find, association with second special deposit
Ritual deposit: yes
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Special deposit number: 52
Feature number: 197.024
Find number: 197.067
Phase: 6
Type of feature: house ditch (house 15)
Type of special deposit: dog
Animal species: complete skeleton
Age of animal: young: 10-12 months (Silver) or 5-8 months (Habermehl)
Skeletal elements present: complete
Completeness: -
Associated finds: -
Comments: Special deposit 51 in same house ditch. Very small dog.
Criteria: location, association with second special deposit
Ritual deposit: yes
Special deposit number: 53
Feature number: 172.115
Find number: 172.128
Phase: 2-3
Type of feature: pit
Type of special deposit: concentration
Animal species: sheep
Age of animal: 10 months - 3.5 years
Skeletal elements present: vertebrae, ribs, scapula, humerus, radius, pelvis, femur, patella. No skull or lower 
limbs.
Completeness: -
Associated finds: 2 fragments of pig
Comments: possibly fragments from 2 sheep. No cut marks.
Criteria: -
Ritual deposit: ?
Special deposit number: 54
Feature number: 75.112
Find number: 75.119
Phase: 2.2
Type of feature: house ditch (house 1)
Type of special deposit: articulated remains
Animal species: horse
Age of animal: younger than 12 months
Skeletal elements present: tarsal bone, right metatarsal, proximal phalanx, medial phalanx, sesamoid 
bones.
Completeness: -
Associated finds: -
Comments: right lower limb from a foal. No cut marks.
Criteria: location
Ritual deposit: yes
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Special deposit number: 55
Feature number: 43.001
Find number: 43.004
Phase: 4
Type of feature: pit
Type of special deposit: complete skeleton
Animal species: cattle
Age of animal: adult female
Skeletal elements present: complete
Completeness: -
Associated finds: -
Comments: age based on mandible different from age based on epiphyseal fusion
Criteria: -
Ritual deposit: yes
Special deposit number: 56
Feature number: 168.060
Find number: 168.324
Phase: 3.2
Type of feature: well
Type of special deposit: skull
Animal species: cattle
Age of animal: older than 28 months (Silver: second molar in wear)
Skeletal elements present: skull
Completeness: 25 %
Associated finds: Special Deposit 4, fragment of right mandible, 2 fragments of animal bone
Comments: -
Criteria: not complete
Ritual deposit: no
Special deposit number: 57
Feature number: 147.069, 81, 140
Find number: several
Phase: 7
Type of feature: cluster of pits
Type of special deposit: concentration
Animal species: domestic animals and several wild animal species (including beaver and black vulture)
Age of animal: -
Skeletal elements present: -
Completeness: -
Associated finds: antler comb, complete samian vessel, coins, fossil shell
Comments: -
Criteria: association with special finds, wild animal bones
Ritual deposit: ?
Special deposit number: 58
Feature number: 234.006
Find number: 234.005
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Phase: 2.1
Type of feature: ditch
Type of special deposit: skull
Animal species: pig
Age of animal: adult female
Skeletal elements present: maxilla and cranium fragments 
Completeness: -
Associated finds: -
Comments: -
Criteria: -
Ritual deposit: ?
Special deposit number: 59
Feature number: 216.153
Find number: 216.146
Phase: -
Type of feature: pit
Type of special deposit: skull
Animal species: dog
Age of animal: adult
Skeletal elements present: skull
Completeness: 100 %
Associated finds: -
Comments: -
Criteria: -
Ritual deposit: ?
Special deposit number: 60
Feature number: 227.031
Find number: -
Phase: probably phase 4
Type of feature: ditch
Type of special deposit: skull
Animal species: horse
Age of animal: -
Skeletal elements present: skull
Completeness: -
Associated finds: -
Comments: this skull was stolen during the excavation
Criteria: -
Ritual deposit: ?
Special deposit number: 61
Feature number: 136.058
Find number: 136.177
Phase: 4
Type of feature: ditch
Type of special deposit: articulated remains
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Animal species: cattle
Age of animal: 12 months - 2.5 years
Skeletal elements present: scapula, radius, ulna, carpal bones, metacarpal
Completeness: -
Associated finds: -
Comments: damaged during excavation. Cut marks on radius, gnawing marks on scapula.
Criteria: -
Ritual deposit: ?
Special deposit number: 62
Feature number: 184.028
Find number: -
Phase: 3.1
Type of feature: pit
Type of special deposit: skull
Animal species: horse
Age of animal: young
Skeletal elements present: skull
Completeness: 100 %
Associated finds: -
Comments: -
Criteria: -
Ritual deposit: ?
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Samenvatting
d i e r e n  i n  r i t u e e l  e n  e c o n o m i e  i n  e e n  r o m e i n s e 
f r o n t i e r g e m e e n s c h a p  o p g r av i n g e n  i n  t i e l - p a s s e wa a i j 1
i n l e i d i n g :  wat  k a n  d i e r l i j k  b o t  o n s  v e r t e l l e n ?
De agrarische economie van locale gemeenschappen uit de Romeinse tijd wordt gekenmerkt door het 
gemengde bedrijf. De productie van voedselgewassen, vooral graan, wordt gecombineerd met het hou-
den van vee. Wat we in archeologische opgravingen terugvinden van dit vee zijn hun botten. Van het 
grote aantal botfragmenten dat in Tiel-Passewaaij is gevonden kon voor iets minder dan een derde de 
diersoort worden vastgesteld. Het grootste deel blijkt afkomstig van gedomesticeerde dieren: rund, schaap, 
varken, paard en hond. Het meeste botmateriaal bestaat uit slachtafval en etensresten, maar diergraven en 
bijzondere begravingen worden ook regelmatig aangetroffen. De conservering van het botmateriaal in 
Tiel-Passewaaij is over het algemeen goed tot zeer goed. Dit is een gevolg van de kleibodem en de hoge 
grondwaterspiegel. Het best bewaarde bot is afkomstig uit waterputten of diepe kuilen, waar de botten 
beneden de waterspiegel lagen. 
Het analyseren van dierenbotten uit archeologische opgravingen kan informatie leveren over wat er 
vroeger gegeten werd, hoe de veestapel van een boerenbedrijf was opgebouwd, hoe de nabije omgeving 
eruitzag, en hoe de relatie mens-dier in het verleden was. De analyse van dierlijk bot kan ook aanwij-
zingen geven over een mogelijke surplusproductie voor de stedelijke markt, en over veranderingen in 
veehouderij en consumptiepatronen in de loop van de Romeinse tijd. 
Het potentieel van het dierlijk bot uit Tiel-Passewaaij ligt voornamelijk in de mogelijkheid om 
dierlijk bot uit zowel een Romeins grafveld als de twee bijbehorende nederzettingen te onderzoeken 
(fig. 1.2). Deze mogelijkheid is nog niet eerder in Nederland voorgekomen. Als gevolg hiervan kunnen 
we nu voor het eerst de rol van dieren in verschillende contexten met elkaar vergelijken: het dagelijks 
leven met de noodzaak om voedsel te produceren, het grafritueel, en als laatste het gebruik van dieren 
in rituele praktijken binnen de nederzetting. Hoewel al eerder gegevens zijn gepubliceerd over dierlijk 
bot in inheems-Romeinse nederzettingen, ging het vaak om kleine gegevensbestanden, materiaal uit 
nederzettingen met slechts één of twee bewoningsfases, of gegevens die uit slechts een klein deel van een 
nederzetting afkomstig waren.2 In Tiel-Passewaaij is een groot deel van beide nederzettingen opgegraven, 
en zoals eerder vermeld heeft dit een aanzienlijke hoeveelheid dierlijk bot opgeleverd. De verschillende 
periodes waarin de Romeinse tijd is onderverdeeld zijn in Tiel-Passewaaij vertegenwoordigd, zodat ver-
anderingen door de tijd goed kunnen worden waargenomen. 
Niet alleen levert Tiel-Passewaaij een bijdrage aan een regionaal beeld van veeteelt in de Romeinse 
tijd, maar de gegevens voor de twee nabijgelegen nederzettingen bieden de kans om locale verschillen 
vast te stellen. Hoewel er voor het Rivierengebied bepaalde algemene patronen gelden, neemt dit niet 
weg dat nederzettingen een afwijkende exploitatie van vee konden hebben. In sommige gevallen kunnen 
we zelfs verschillen in bedrijfsvoering tussen individuele families ontdekken. 
1  Deze tekst is in een iets andere vorm in een populair-
wetenschappelijk boek over de opgravingen in Tiel-Pas-
sewaaij verschenen. Zie Groot 2007. 
2 Lauwerier 1988, 90, 92; Zeiler 2001.
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m e t h o d e n  va n  z o ö a r c h e o l o g i s c h  o n d e r z o e k
De zoöarcheoloog, een archeoloog die is gespecialiseerd in het onderzoeken van dierlijke botten, stelt 
voor elk botfragment waar mogelijk vast van welk skeletelement het een fragment is, en van welke 
diersoort het afkomstig is. Een vergelijkingscollectie is hierbij een belangrijk hulpmiddel. Een zoöar-
cheologische vergelijkingscollectie bestaat uit een verzameling skeletten of losse botten van moderne 
dieren waarvan de leeftijd en het geslacht bekend is. De botten zijn per skeletelement gegroepeerd, 
zodat gemakkelijk is op te zoeken van welke diersoort een bot afkomstig is.3 Botten van schaap en geit 
zijn moeilijk van elkaar te onderscheiden. Bij sommige skeletelementen kan het onderscheid echter wel 
gemaakt worden. Schapen komen in Romeins Tiel-Passewaaij veel meer voor dan geiten. Daarom zal er 
in de rest van dit hoofdstuk over schapen gesproken worden. 
Behalve soort en skeletelement willen we ook weten hoe oud dieren geworden zijn. De leeftijds-
samenstelling van een kudde weerspiegelt het doel waarvoor de dieren gehouden werden. Dieren die 
voornamelijk voor vlees worden gehouden zullen worden geslacht op hun “optimale slachtleeftijd”. Na 
deze leeftijd neemt het gewicht van het dier nog maar langzaam toe, terwijl het wel gevoerd moet wor-
den. Naast deze jong-volwassen dieren vinden we ook resten van het fokbestand: oudere vrouwtjes en 
slechts een enkel mannetje. Een kudde runderen of schapen die voor melk wordt gehouden heeft een 
andere leeftijdssamenstelling. De kudde zal voornamelijk uit volwassen vrouwtjes bestaan. Deze volwas-
sen dieren zullen elk jaar een jong hebben gekregen omdat ze anders geen melk geven. Bij moderne 
dieren worden de jonge dieren op jonge leeftijd geslacht zodat alle melk door de mens benut kan wor-
den. Enkele jonge vrouwtjes zullen in leven worden gehouden om de kudde in stand te houden. Bij 
primitievere huisdierrassen zal de aanwezigheid van het jonge dier nodig zijn geweest als stimulans om de 
moeder melk te laten geven. De jonge dieren werden in leven gehouden tot de melkvoorraad van de koe 
terugliep, na zo’n 6 tot 9 maanden. In de praktijk vindt er vaak een compromis plaats tussen verschillende 
strategieën. Vee wordt zelden voor slechts één product geëxploiteerd. Andere producten naast vlees en 
melk zijn wol, mest, en trekkracht. Uit bot en gewei kunnen bovendien voorwerpen gemaakt worden.
Een methodisch probleem treedt op wanneer een deel van de kudde verhandeld wordt naar stad, 
markt of legerplaats. Vee werd vrijwel zeker levend vervoerd, aangezien dit de meest efficiënte manier van 
transport is. Als gevolg daarvan werd het vee elders geslacht en laat dus geen sporen achter in de neder-
zetting (de productieplaats) maar wel in de consumptieplaats. Bij de bestudering van de leeftijdsopbouw 
van huisdieren moeten we er rekening mee houden dat deze leeftijdsopbouw vertekend kan zijn door 
handel in vee. Een oplossing is om de leeftijdsopbouw van vee in Tiel-Passewaaij te vergelijken met de 
leeftijdsopbouw als aangetroffen in de stad of in de legerplaatsen. Bij systematische productie van vlees 
voor een markt zullen vooral jong-volwassen dieren worden verkocht. Wanneer deze categorie is over-
vertegenwoordigd in de potentiële markten, kan dit wijzen op verhandeling van een surplus, en moeten 
we deze categorie dieren in onze leeftijdsopbouw voor de nederzetting in acht nemen. 
Om de leeftijd van een dier te bepalen maken we gebruik van het feit dat de vergroeiing van de uit-
einden van verschillende botten en de doorbraak en slijtage van het gebit op bepaalde, bekende leeftijden 
plaatsvindt. Verschillende onderzoekers hebben tabellen opgesteld waarin de leeftijden staan waarop dit 
gebeurt.
In uitzonderlijke gevallen kan het geslacht van een dier worden bepaald. Ook de aanwezigheid van 
slachtsporen en vraatsporen wordt genoteerd. Vraatsporen kunnen informatie verschaffen over de depo-
sitie van afval. De aanwezigheid van vraatsporen toont bijvoorbeeld aan dat honden toegang hadden tot 
de botten en dat ze dus op of dicht bij het toenmalige oppervlak hebben gelegen. Van complete botten 
3  Bij dit onderzoek werd gebruik gemaakt van de ver-
gelijkingscollectie van het Amsterdams Archeologisch 
Centrum aan de Universiteit van Amsterdam.
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uit de ledematen zijn lengtematen genomen om de schofthoogte van het dier te kunnen berekenen. Een 
enkele keer kunnen sporen van ziektes of botbreuken worden herkend. 
v r a a g s t e l l i n g e n
Vee speelt een belangrijke rol in een kleinschalige agrarische economie. Door naar de leeftijdssamen-
stelling te kijken, hopen we erachter te komen welke producten van het vee belangrijk waren voor de 
bewoners van de twee nederzettingen in Tiel-Passewaaij. Indien er meer geproduceerd werd dan nodig 
was, kan een surplus verhandeld zijn. Het is mogelijk dat in Tiel-Passewaaij paarden gefokt werden voor 
het Romeinse leger. Een nauwkeurig onderzoek van de aanwezige paardenbotten kan ons vertellen of 
dit inderdaad het geval was. Een andere vraag is of er verschillen in de agrarische economie zichtbaar 
zijn tussen de twee nederzettingen. Daarnaast kunnen we kijken naar veranderingen door de tijd. Vooral 
Passewaaijse Hogeweg, met een continue bewoning in de Romeinse tijd, leent zich hier goed voor. 
Tiel-Passewaaij biedt de unieke mogelijkheid om een complex van twee nederzettingen en een bijbe-
horend grafveld te onderzoeken. In het grafveld hebben we te maken met een bijzondere context en we 
kunnen dan ook verwachten dat de soortensamenstelling zal afwijken van die in de nederzettingen. Het 
dierlijk bot in een nederzetting bestaat voornamelijk uit alledaags slacht- en consumptieafval, terwijl voor 
het grafritueel waarschijnlijk specifieke diersoorten werden geselecteerd. Het onderzoek van het dierlijk 
bot uit het grafveld kan ons vertellen wat voor rol dieren speelden binnen het Bataafse grafritueel.
Buiten het grafveld zijn er ook aanwijzingen voor rituele praktijken binnen de nederzettingen. Ook 
hier speelden dieren een belangrijke rol. Speciale deposities met dierenresten in de nederzetting Passe-
waaijse Hogeweg vertellen ons over de symbolische rol van dieren binnen deze gemeenschap. 
De Bataven staan bekend om hun goede ruiters. Paarden moeten een belangrijke rol hebben gespeeld 
in de Bataafse maatschappij. Het symbolisch belang van het paard kan zijn weerspiegeling hebben gevon-
den in rituelen. Er zijn aanwijzingen dat het paard inderdaad een belangrijk onderdeel uitmaakte van 
bepaalde rituele praktijken. De rol van het paard vormt derhalve een belangrijk deel van het onderzoek 
van het dierlijk bot.
We zullen ook kijken hoe belangrijk wild was voor de gemeenschap in Tiel-Passewaaij, en hoe inten-
sief de omgeving werd benut. De aanwezigheid van wild toont aan dat niet al het land in de omgeving 
van de nederzettingen gecultiveerd was. Behalve een bijdrage aan het voedsel, kunnen wilde dieren ook 
een symbolische functie gehad hebben of om andere redenen gejaagd zijn. 
e c o n o m i e :  d a g e l i j k s e  b e h o e f t e n  e n  p r o d u c t i e  v o o r  e e n  m a r k t
Het grootste deel van het voedsel in de Romeinse tijd in Nederland bestond uit graangewassen. Vlees 
was waarschijnlijk geen alledaags voedsel. Toch speelde de veeteelt een belangrijke rol. Vóór het bestaan 
van kunstmest was bemesting van het land door dieren een noodzaak. Vee werd waarschijnlijk na de 
oogst op de stoppelvelden losgelaten. Behalve bemesting had dit nog een voordeel: het vee voedde zich 
met afvalproducten van de landbouw. Daarnaast leverden runderen trekkracht die noodzakelijk was om 
het land te bewerken. Ook al werd vlees misschien niet elke dag gegeten, het vormde een belangrijke 
bron van eiwitten en een welkome aanvulling op de maaltijd. Andere producten die dieren leverden 
zijn melk, wol, huiden en als laatste bot en hoorn, wat als grondstof diende voor het vervaardigen van 
bepaalde voorwerpen. 
Als we kijken naar veranderingen in de samenstelling van de veestapel door de tijd heen, kunnen we 
het volgende waarnemen (fig. 2.1 en 2.2). In de IJzertijd (fase 1) bestaat de veestapel voornamelijk uit 
runderen en schapen. Varken is de derde diersoort in Passewaaijse Hogeweg, terwijl paard deze rol vervult 
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in Oude Tielseweg. In de vroeg-Romeinse tijd (fase 2) komen in beide nederzettingen rund en schaap 
in ongeveer gelijke aantallen voor. Varken en paard spelen een minder belangrijke rol, met percentages 
lager dan 10 %. In het tweede deel van de vroeg-Romeinse tijd (fase 3.1, 50-100 na Chr.) vindt in de 
nederzetting Passewaaijse Hogeweg een toename van het aandeel schapen plaats. In Oude Tielseweg is 
deze toename niet zichtbaar; het percentage schaap neemt hier zelfs af. In fase 3.2 (100-140 na Chr.) 
neemt het percentage schaap weer af in Passewaaijse Hogeweg, terwijl rund en paard beide sterk toe-
nemen. Deze trend zet door in fase 4, nu ook in Oude Tielseweg. Het percentage paard blijft wel lager 
in Oude Tielseweg: 13 % in vergelijking met 23 % in Passewaaijse Hogeweg. Dit zou een verschil in 
specialisatie tussen de twee nederzettingen kunnen weerspiegelen. Fase 5-6 (210-270 na Chr.) ontbreekt 
in Oude Tielseweg. In Passewaaijse Hogeweg verandert er weinig in deze fase. Alleen varken neemt aan-
zienlijk toe: het percentage verdubbelt. Hoewel de nederzetting Passewaaijse Hogeweg in fase 7 (270-350 
na Chr.) waarschijnlijk door andere mensen bewoond wordt dan in de voorgaande fasen, vertoont de 
samenstelling van de veestapel continuïteit. Het percentage hond blijft in beide nederzettingen vrijwel 
gelijk door de tijd, meestal 1-2 %, met een enkele uitschieter naar 4 %. Afgezien van de diersoorten die 
tot nu toe genoemd zijn, worden in elke fase in Passewaaijse Hogeweg wel enkele resten van kip gevon-
den. Ook botten van wilde diersoorten komen voor, maar in zeer kleine aantallen. 
We weten nu in welke verhouding de verschillende huisdieren in Tiel-Passewaaij voorkomen, maar 
we weten nog niets over het gebruik ervan. Daarvoor moeten we naar de leeftijdsopbouw kijken. Omdat 
we betere gegevens hebben voor Passewaaijse Hogeweg, kijken we alleen naar de resultaten van deze 
nederzetting. Zoals te verwachten is werden varkens op jong-volwassen leeftijd geslacht. Aanwijzingen 
voor de consumptie van speenvarkens – een typisch Romeins verschijnsel – vinden we echter niet. Een 
kwart wordt in het eerste levensjaar geslacht, terwijl meer dan de helft in het tweede jaar wordt geslacht. 
Slechts een klein aantal varkens leeft langer dan twee jaar. Behalve vlees leveren varkens geen andere nut-
tige producten. Een klein aantal zeugen en een beer zullen als fokdier gebruikt zijn en dus een oudere 
leeftijd hebben bereikt.
Wat schapen betreft verandert de exploitatie door de tijd. In de eerste twee fasen worden schapen 
al op jonge leeftijd geslacht: tussen de 6 en 12 maanden (fig. 2.3 en 2.4). Als we ervan uitgaan dat lam-
meren in de lente werden geboren, werden ze in het najaar of de winter geslacht. Aangezien schapen op 
deze leeftijd nog niet de optimale slachtleeftijd hadden bereikt, zullen andere factoren zwaarder hebben 
gewogen. Het is mogelijk dat melk in deze tijd een belangrijk product was. De lammeren werden in 
leven gehouden zolang de moeder melk gaf, omdat de schapen in die tijd waarschijnlijk alleen melk 
gaven wanneer ze hun lam konden zien en ruiken. Na ongeveer 9 maanden liep de melkproductie terug, 
en werden de lammeren geslacht en opgegeten. Een andere mogelijkheid is dat er een tekort was aan 
wintervoeding voor vee. Door zwakkere of overbodige dieren (denk aan het overschot aan mannetjes) 
te selecteren voor de slacht was er meer voer beschikbaar voor de overige dieren, en hadden deze een 
betere kans om de winter te overleven. In fase 3 verandert het slachtpatroon (fig. 2.7). Schapen worden 
nu in elk levensjaar in ongeveer gelijke hoeveelheden geslacht, tot de leeftijd van 6 jaar. De relatieve 
ondervertegenwoordiging van lammeren geeft aan dat melk in deze fase minder belangrijk is; wol daar-
entegen speelde een belangrijkere rol, evenals vlees. Blijkbaar was er in deze periode geen gebrek aan 
wintervoeding. Vanaf fase 4 worden schapen voornamelijk in de eerste vier levensjaren geslacht. Dat wol 
in deze en de volgende fases in belang afneemt, blijkt uit de afname van het percentage schapen. De 
afwezigheid van de jongste leeftijdscategorie kan erop wijzen dat schapen in elk geval tijdens de lente 
buiten de nederzetting werden gehouden. 
De exploitatie van runderen toont ook veranderingen door de tijd. In fase 1 worden runderen voor-
namelijk geslacht tussen 30 en 36 maanden. Op deze leeftijd zal slacht het meest efficiënt geweest zijn. 
Weinig runderen bereiken een hoge leeftijd. In fase 2 en 3 ligt de slachtpiek vroeger: tussen 18 en 30 
maanden (fig. 2.5 en 2.8). Afgezien van deze piek worden runderen op alle leeftijden geslacht, en bereikt 
een goed aantal een hoge leeftijd. In fase 4 verschuift de piek weer naar 30 tot 36 maanden. In deze fase 
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zien we een toename in het aantal oude runderen (fig. 2.9). Hetzelfde beeld zien we terug in fase 5-6, 
hoewel de slachtpiek voor vlees hier weer tussen de 18 en 30 maanden ligt. In fase 7 zien we een piek 
tussen 8 en 30 maanden, en een piek in de oudste leeftijdscategorie (fig. 2.10). In alle fases vinden we ook 
bewijs voor slacht van jonge kalveren, wat aantoont dat runderen in de nederzetting gehouden werden. 
De toename in oudere runderen vanaf fase 4 kan een toename in producten die voor de landbouw 
belangrijk waren weerspiegelen: mest en trekkracht. Het is echter ook mogelijk dat een deel van de jonge 
runderen naar de markt werd afgevoerd, zodat de oudere dieren zijn oververtegenwoordigd. Om dit vast 
te kunnen stellen zullen de gegevens van Passewaaijse Hogeweg vergeleken moeten worden met die uit 
stad of legerkamp. Uit een vergelijking met gegevens uit stedelijke en militaire contexten in Nijmegen 
blijkt dat de leeftijdssamenstelling van de runderen daar overeenkomt met die in Passewaaijse Hogeweg. 
We kunnen concluderen dat er in Passewaaijse Hogeweg dus geen gespecialiseerde productie van jong 
rundvee voor de markt plaatsvond. In plaats daarvan werd het overschot van de runderen die voor eigen 
doel gehouden werden verkocht.
h e t  p a a r d  i n  t i e l - p a s s e wa a i j
Eén van de doelstellingen van dit onderzoek was vaststellen of paardenvlees in Romeins Tiel-Passewaaij 
werd gegeten of niet. We vinden slachtsporen op paardenbotten, maar dit is nog geen definitief bewijs 
voor het eten van paardenvlees. Snijporen ontstaan vaak tijdens het villen van het kadaver. Ook wan-
neer een paard niet gegeten werd, kan het in stukken gehakt zijn zodat het makkelijker was af te voeren. 
Voor beide nederzettingen geldt dat het percentage slachtsporen in de Late IJzertijd hoger is voor paard 
dan voor rund. In de Romeinse tijd daalt het percentage slachtsporen op paardenbotten. In Passewaaijse 
Hogeweg is dit percentage in de meeste fasen iets lager dan dat voor rund (met uitzondering van fase 
5-6). In Oude Tielseweg is het percentage voor paard in de meeste fasen juist hoger dan dat voor rund 
(met uitzondering van fase 4). Paardenbotten zijn minder gefragmenteerd dan runderbotten, maar niet 
heel veel minder. Lange botten van runderen worden vaak gebroken om het merg te benutten.
In de Romeinse tijd verschilt het al dan niet eten van paardenvlees per nederzetting. In nederzet-
tingen buiten de Romeinse rijksgrens is het algemener, maar ook ten zuiden van de Rijn zijn er aan-
wijzingen in sommige nederzettingen dat paard gegeten werd. Als indicaties voor het niet eten van 
paardenvlees worden aangevoerd: een lager percentage slachtsporen, meer complete botten en de vondst 
van gearticuleerde botten of hele skeletten.4 In Tiel-Passewaaij vinden we zowel factoren die voor plei-
ten als tegen. In de nederzetting Oude Tielseweg is het percentage slachtsporen op paardenbotten hoger 
dan dat op runderbotten. Aan de andere kant is de fragmentatie lager dan voor runderen (hoewel niet 
veel lager) en wijst een veel hoger percentage vraatsporen (in drie van de vier fasen) op een afwijkende 
omgang met paarden. In de nederzetting Passewaaijse Hogeweg is het percentage slachtsporen in vier van 
de vijf Romeinse fasen lager dan dat voor het rund, hoewel niet veel lager. Het percentage vraatsporen 
is in de vroeg-Romeinse tijd hoger voor paard, maar dit verandert in de laat-Romeinse tijd. Al met al is 
nog niet duidelijk of paardenvlees nu wel of niet werd gegeten. Een onderzoek naar de precieze locatie 
van slachtsporen en een vergelijking tussen de plaats van slachtsporen op runder- en paardenbotten kan 
dit misschien uitwijzen. 
De gemiddelde schofthoogte van de paarden in Tiel-Passewaaij is voor de Romeinse tijd 140 cm, 
met als minimum 120 cm en als maximum 155 cm. Uit onderzoek is gebleken dat de gemiddelde 
schofthoogte van paarden in de Romeinse tijd ongeveer gelijk blijft.5 Wel verschilt de schofthoogte per 
nederzettingscategorie: in militaire contexten en villa’s is de schofthoogte hoger dan in inheemse neder-
4  Lauwerier/Robeerst 1998, 14-16. 5  Lauwerier/Robeerst 1998, 13.
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zettingen. De gemiddelde schofthoogte in Tiel-Passewaaij is vergelijkbaar met andere inheemse neder-
zettingen ten zuiden van de Rijn. In de nederzetting Passewaaijse Hogeweg lijkt wel een toename in de 
schofthoogte van paarden zichtbaar in fase 4 tot 7. Dit kan echter ook een gevolg zijn van een beperkt 
aantal schofthoogtes uit fases 1, 2 en 3, en daarmee ook een kleinere spreiding. 
Voor een aantal inheemse nederzettingen is gesuggereerd dat er paarden werden gefokt voor een 
militaire markt.6 Als bewijs hiervoor is een hoog percentage paardenbotten en hierbinnen, een hoog 
percentage jonge paarden, genomen. Een hoog percentage paardenbotten op zich lijkt geen uitsluitsel 
te geven. Immers, wanneer de paarden aan het leger werden geleverd lieten zij geen resten achter in de 
inheemse nederzettingen. Wat we verwachten aan te treffen zijn de fokdieren, en de jonge paarden die 
een natuurlijke dood stierven of niet de juiste eigenschappen hadden. Ook hier ligt echter een probleem. 
Het fokken van primitieve paardenrassen vereist weinig ingrijpen door de mens. Het Rivierengebied 
leent zich voor een jaarronde begrazing door kuddes paarden, zoals tegenwoordig gebeurt door kuddes 
Koniks in natuurgebieden (fig. 2.25). Wanneer laaggelegen delen overstromen zoeken de dieren droge 
stukken op. Voor een groot deel van de winter is nog voedsel beschikbaar, en wanneer dit op is teren 
de paarden op hun reserves. Het ligt voor de hand dat een dergelijk scenario ook in de Romeinse tijd 
plaatsvond. Kuddes paarden leefden in de komgronden en eenmaal per jaar werden ze samengedreven 
om een aantal jonge dieren te selecteren voor verkoop. Dit betekent dat de paarden voor een groot deel 
van het jaar, of zelfs hun leven, buiten de nederzetting leefden en ook stierven. Alleen de paarden voor 
eigen gebruik en mogelijk jonge paarden die een eerste training ondergingen leefden in of dichtbij de 
nederzetting. De paardenbotten die we in de nederzetting aantreffen vormen in dat geval geen weerspie-
geling van de samenstelling van de hele kudde. We zijn dus toch afhankelijk van het percentage paard, 
en vooral veranderingen daarin, om paardenfok aan te tonen. 
Het percentage paard stijgt in Passewaaijse Hogeweg vanaf fase 3.2, rond circa 100 na Chr., tot het een 
maximum van 31 % bereikt in fase 5-6. In Oude Tielseweg blijft het percentage paard ongeveer gelijk. 
De resten die we aantreffen zijn afkomstig van jonge dieren die niet geschikt waren voor verkoop en 
oudere dieren die aan het einde van hun nuttige leven gedood zijn en waarvan de huiden en mogelijk 
het vlees zijn gebruikt. Alles wijst erop dat in Passewaaijse Hogeweg inderdaad paarden gefokt werden 
en verkocht werden buiten de nederzetting, maar op wat voor schaal dat gebeurde is nog niet duidelijk. 
Het zou interessant zijn om nog eens te kijken of bepaalde erven hogere percentages paardenbotten 
laten zien dan andere erven. Dat zou kunnen betekenen dat bepaalde families gespecialiseerd waren in 
het fokken van paarden. 
w i l d e  d i e r e n
Wild was geen belangrijke voedselbron in de Romeinse tijd in Tiel-Passewaaij. Er werd wel gejaagd, 
maar slechts sporadisch. De wilde dieren waar we resten van aantreffen zijn wild zwijn, edelhert, ree, 
wilde kat, otter, bever en hermelijn. Deze dieren leefden waarschijnlijk in de niet ontgonnen beboste 
gebieden langs de rivier. Behalve wilde zoogdieren zijn ook wilde vogels gevonden. In het geval van 
eend en gans kunnen we niet met zekerheid zeggen of het wilde of tamme vogels zijn. Wilde soorten 
die we in Tiel-Passewaaij hebben aangetroffen zijn: kraai, raaf, ekster, zwaan, reiger, kraanvogel, zeearend, 
monniksgier, watersnip, en waterral. De vondst van een botje van de monniksgier is bijzonder (fig. 2.13a). 
Deze vogelsoort is tegenwoordig een zeldzame gast in Nederland. In 2005 verbleef een monniksgier 
enkele maanden in de Oostvaardersplassen en haalde de pers door haar noodlottig einde: een botsing met 
een trein (fig. 2.13b). Ook in archeologische opgravingen is de soort zeldzaam. Er is slechts één andere 
vondst bekend, uit Romeins Valkenburg.7
6  Lauwerier/Robeerst 1998, 13-14, 17. 7  Verhagen 1991.
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Hoewel wild slechts een kleine bijdrage leverde aan de voedselvoorziening, is het goed mogelijk dat 
sommige wilde dieren een symbolische rol vervulden en daarom bejaagd werden. Een aanwijzing hier-
voor vinden we in dierbegravingen van twee edelherten en een kraai, die hierboven al genoemd zijn. 
Wilde dieren zoals herten en wild zwijn kunnen ook gezien zijn als een bedreiging voor de verbouwde 
gewassen en daarom bejaagd zijn. Vooral otter, bever en wilde kat kunnen voor hun vacht bejaagd zijn. 
Tussen de botten in Tiel-Passewaaij bevond zich verder een tand van een bruine beer. Dit is echter geen 
bewijs voor de aanwezigheid van bruine beer in de omgeving van Tiel-Passewaaij. Pelzen werden ver-
handeld en het is mogelijk dat de schedel nog aan de huid vast zat.
r i t u e l e  p r a k t i j k e n  b i n n e n  d e  n e d e r z e t t i n g
Niet al het botmateriaal dat we bij nederzettingsopgravingen vinden is afval. In Passewaaijse Hogeweg 
werden regelmatig ‘bijzondere’ vondsten met dierenresten aangetroffen, zogenoemde speciale deposities. 
Hieronder verstaan we begravingen van complete skeletten, losse schedels, ledematen of grote concen-
traties botten. Niet alleen de samenstelling van het materiaal (diersoort, element, compleetheid) is bij-
zonder, maar ook de locatie of de manier waarop het bot in de grond was geplaatst. Tijdens de opgraving 
is extra aandacht aan deze sporen besteed. Binnen deze bijzondere vondsten kunnen we verschillende 
categorieën onderscheiden:
1. Losse schedel.
2. Dierbegraving. Een compleet skelet in anatomisch verband, zonder slachtsporen of vraatsporen. 
3. Een gearticuleerd deel van een skelet, bijvoorbeeld een poot.
4. Combinaties van de bovengenoemde categorieën. 
5. Botconcentratie. Deze bestaat uit een kuil of greppel met een grote hoeveelheid goed bewaarde, 
losse botten. Wat de botconcentratie onderscheidt van gewoon afval is de afwijkende samenstelling.
Bij moeilijk te verklaren vondsten of spoorvullingen wordt al snel gezegd dat deze in een rituele context 
zijn ontstaan. Maar alleen het afwijkende karakter ten opzichte van alledaags slachtafval is in dit geval niet 
genoeg voor een rituele interpretatie. Er zijn ook andere verklaringen mogelijk. Dierbegravingen zijn 
in het verleden vaak gezien als het simpele ‘opruimen’ van kadavers van zieke dieren of dieren die niet 
gegeten werden. Gearticuleerde onderpoten en schedels worden vaak als slachtafval beschouwd. Deze 
verklaringen zijn echter te simpel voor veel van de speciale deposities in Tiel-Passewaaij. 
We kunnen verschillende criteria gebruiken om onderscheid te maken tussen afval en speciale 
begravingen of deposities. Ten eerste kijken we naar de diersoorten die in speciale deposities gevonden 
worden. Als de dierbegravingen zieke dieren zouden zijn, is het te verwachten dat de soortenverdeling 
van de dierbegravingen de soortenverdeling voor de hele nederzetting weerspiegelt. Dit is niet het geval. 
Een andere verklaring is dat bepaalde soorten niet gegeten werden en daarom in zijn geheel zijn begra-
ven. Maar hoewel we inderdaad veel hondenbegravingen vinden, vinden we ook complete skeletten 
van dieren die wel gegeten werden. De functionele interpretatie wordt nog problematischer wanneer 
we ook wilde dieren vinden, of meerdere individuen bij elkaar. De kans dat deze toevallig op hetzelfde 
moment een natuurlijke dood zijn gestorven is klein. Een voorbeeld hiervan is een hondenskelet dat 
naast een paardenschedel is begraven (fig. 9). Een tweede criterium betreft de manier waarop de resten 
in een kuil of greppel zijn geplaatst. Hoewel schedels en onderpoten als slachtafval kunnen worden 
beschouwd, spreekt de zorgvuldige manier waarop ze in een spoor zijn geplaatst dit vaak tegen. In één 
geval waren twee paardenschedels bijvoorbeeld netjes naast elkaar neergelegd. Met een skelet van een 
schaap bleek iets vreemds aan de hand te zijn. De schedel was van het lichaam gescheiden en achter het 
schaap neergelegd. Op de plaats waar de kop zat lagen stukken van een runderschedel. Een derde crite-
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rium voor het onderscheiden tussen afval en speciale depositie is de goede conditie van het materiaal en 
een lage fragmentatiegraad. Dit toont aan dat de dierenresten in verse toestand begraven zijn. Een vierde 
criterium is de associatie met andere bijzondere vondsten. Tweemaal werd een hondenskelet aangetroffen 
bovenop of naast grote stukken aardewerk (fig. 3.4 en 3.11). Als laatste kan de locatie van de depositie 
een rol spelen bij de interpretatie. Speciale deposities worden bijvoorbeeld regelmatig aangetroffen in 
huisgreppels (fig. 3.5 en 3.13). 
In de speciale deposities in de nederzetting Passewaaijse Hogeweg vinden we alle soorten huisdieren 
terug, evenals enkele wilde diersoorten. Een voorbeeld is een hondenskelet dat samen met delen van een 
edelhert in een kuil gevonden werd. Wild wordt normaal gesproken slechts in kleine aantallen gevonden, 
dus dit is een bijzondere vondst. In de zomer van 2000 werd een skelet van een kraai opgegraven. Op 
zich al bijzonder, maar in dezelfde kuil bevond zich ook een paardenschedel en een ijzeren mes. 
Diergraven en losse schedels worden in veel opgravingen aangetroffen. Een meer bijzondere maar 
problematische categorie is de botconcentratie. Deze categorie is problematisch omdat men hier juist 
typisch slachtafval zou verwachten: een kuil vol met losse botten. Er zijn echter verschillende punten 
waarop de botconcentraties in Tiel-Passewaaij afwijken van ‘normaal’ slachtafval. In eerste instantie val-
len ze op door hun grote hoeveelheid botten en ten tweede zijn paardenbotten oververtegenwoordigd. 
We zullen verderop zien dat het paard een rol speelde in het grafritueel. Het lijkt erop alsof paard ook 
een rol speelde bij rituelen die zich in de nederzetting afspeelden. Eén botconcentratie bevatte, behalve 
botten uit de ledematen, een aantal complete schedels en onderkaken en een achterpoot van een paard 
(fig. 3.21). In de botconcentratie bevonden zich botten van tenminste tien individuen: vijf paarden en vijf 
runderen. Van beide soorten zijn zowel jonge als oudere dieren vertegenwoordigd. Het lijkt erop dat een 
aantal dieren tegelijk is geslacht. Schedels en onderkaken werden apart gehouden voor begraving, evenals 
een complete achterpoot van een paard. Het vlees van de paarden en runderen werd misschien tijdens 
een feestmaaltijd genuttigd. Een deel van de resten van de maaltijd werd eveneens in de kuil geplaatst. 
Sommige van de botten hebben vraatsporen. Die moeten ontstaan zijn tijdens de korte periode tussen 
slacht en begraving. Slachtsporen komen voor op botten van beide soorten. 
Speciale deposities worden in alle nederzettingsfases aangetroffen. Wanneer we het aantal speciale 
deposities per fase vergelijken met het totale aantal fragmenten dierlijk bot dat voor die fase is geanaly-
seerd, zien we dat voor fase 3 en 5-6 relatief meer speciale deposities zijn opgegraven. Het is moeilijk om 
iets te zeggen over het voorkomen van de verschillende types depositie door de tijd, omdat de aantallen 
daarvoor te laag zijn. Bovendien bestaat er een relatie tussen type depositie en diersoort, en zijn deze twee 
moeilijk te scheiden. Over de diersoort kunnen we wel iets zeggen, omdat we dit kunnen vergelijken 
met het totale aantal fragmenten voor een bepaalde soort per fase. Zo komen hondenbegravingen vaker 
voor in fase 4 en 5-6. Hoewel het percentage paardenbotten toeneemt vanaf fase 3, komt paard dan in 
de nederzetting relatief minder vaak voor in speciale deposities. In het begrafenisritueel blijft paard echter 
een rol spelen. Voor de overige soorten zijn geen duidelijke trends zichtbaar. 
Wat is nu de betekenis van dit soort speciale deposities? Ze zijn vrijwel zeker ontstaan tijdens rituele 
handelingen. Deze rituelen hadden verschillende functies. De locatie van speciale deposities in huisgrep-
pels wijst op een interpretatie als bouw- of verlatingsoffer van een huis. Deposities in omheiningsgrep-
pels rond het erf kunnen als bescherming voor het erf hebben gediend, maar tevens om de grenzen van 
het erf te markeren. Een relatie met vruchtbaarheid, voor zowel vee als gewassen, ligt voor tenminste 
een deel van de overige deposities voor de hand gezien het belang van de landbouw en het veelvuldig 
voorkomen van vruchtbaarheidsrituelen in samenlevingen over de hele wereld. In het geval van de grote 
botconcentraties moeten we eerder aan de restanten van een feestmaaltijd denken. 
1
d i e r e n  i n  h e t  g r a f r i t u e e l
Dieren speelden ook een belangrijke rol in het Bataafse grafritueel. Het grafritueel zit complex in elkaar 
en daarom is het belangrijk om botmateriaal uit verschillende soorten sporen binnen het grafveld afzon-
derlijk te bestuderen. Dit leverde verrassende resultaten op. We onderscheiden vijf categorieën contexten: 
grafkuilen, randgreppels rond grafkuilen, ceremoniële kuilen, dierbegravingen in aparte kuilen en mate-
riaal dat op het toenmalige oppervlak is gedeponeerd (fig. 4.1). 
Tussen de menselijke crematieresten uit de grafkuilen binnen het grafveld bevinden zich ook ver-
brande dierresten. De meest voorkomende diersoorten in graven zijn varken, schaap en kip. Dit wijkt 
sterk af van het beeld in de nederzettingen, waar rund en schaap het meest algemeen zijn. Rund speelt 
slechts een kleine rol in het grafveld. Omdat we in het grafveld te maken hebben met de resten van een 
ritueel, is het niet verwonderlijk dat de samenstelling van het bot afwijkend is van normaal slachtafval. 
Verschillende interpretaties van de verbrande dierlijke resten zijn mogelijk. Een eerste verklaring is dat 
stukken vlees op de brandstapel werden geplaatst voordat de crematie plaatsvond, zodat de dierenbot-
ten met de overledene werden verbrand. Een andere verklaring voor de verbrande dierenbotten is dat 
de nabestaanden een maaltijd hielden rond de brandstapel, en de resten hiervan in het vuur wierpen. 
Onverbrande vleesbouten werden soms als bijgift in graven meegegeven. We kunnen hierbij denken aan 
een maaltijd voor de overledene. 
Een probleem bij het vaststellen van de oorspronkelijke vleeshoeveelheid op de brandstapel is dat na de 
crematie doorgaans slechts een deel van de verbrande botresten werd verzameld voor begraving. Wat we in 
de grafkuil vinden is slechts een deel van wat op de brandstapel aanwezig was. Daar komt nog bij dat wan-
neer de brandstapel werd opgericht op een plaats waar eerdere crematies plaatsvonden, er een mogelijkheid 
is dat botfragmenten achtergebleven na een vorige crematie vermengd werden met de resten van de recen-
tere crematie. Het verbrande dierlijk bot bestaat vaak uit slechts een paar kleine fragmenten per graf, zodat 
resultaten snel vertekend worden. Hier is tijdens het onderzoek rekening mee gehouden, door zorgvuldig 
te kijken naar het aantal botfragmenten, de verbrandingsgraad en de grootte van de fragmenten. 
In drie graven was een achterpoot van een varken vertegenwoordigd en in twee graven een voor-
poot. Opvallend is dat bij de achterpoten niet alleen de vleesrijke delen zijn meegegeven maar ook de 
onderpoten. Bij de voorpoten zijn alleen de vleesrijke delen teruggevonden. Losse gebitselementen van 
varkens zijn vrijwel zeker afkomstig van schedels. Het lijkt erop dat een varkensbout of schedel in zijn 
geheel op de brandstapel werd geplaatst. In meerdere graven zijn ribfragmenten gevonden. Deze kunnen 
zowel van varken als schaap afkomstig zijn, maar aangezien ze verbrand zijn en varken meer voorkomt 
dan schaap, is de kans groot dat de ribben van varkens zijn. 
Ook bij de kippenbotten werden vleesarme onderdelen aangetroffen. De onderste delen van de poot 
en vleugel dragen geen vlees en worden doorgaans direct als afval verwijderd. Dit kan een aanwijzing 
zijn dat de kip niet bereid werd voor de brandstapel maar ‘rauw’ op de brandstapel werd geplaatst. Het 
kan ook een argument zijn om kip als voedsel voor de dode en niet het restant van een maaltijd van de 
levenden te beschouwen. In de meeste graven waren onderdelen van vleugel en poot aanwezig. In één 
graf was een volledig skelet van een kip in de grafkuil geplaatst. Dit graf bevatte de enige onverbrande 
resten van kip. Interessant is dat deze kip aan een botziekte leed. Deze ziekte, osteopetrose, stimuleert 
botgroei wat resulteert in sterk verdikte botten. De kip in de grafkuil was in een vergevorderd stadium 
van de ziekte. De verdikte botten in de onderpoten moeten duidelijk zichtbaar zijn geweest. De selectie 
van deze kip als grafgift is interessant. De kip werd misschien niet meer geschikt geacht voor menselijke 
consumptie, maar nog wel goed genoeg als bijgift voor een dode. Zulk rationeel gedrag in de selectie van 
dieren voor ritueel gebruik komt vaker voor.8 Wanneer het voornamelijk om de symbolische betekenis 
van een dier ging, was de kwaliteit wellicht minder belangrijk. 
8  Grant 1984, 543.
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Resten van schaap komen zowel verbrand als onverbrand in graven voor. Bekkenfragmenten zijn 
opvallend vaak aangetroffen. Schaap lijkt in het grafveld van Tiel-Passewaaij vaker in graven voor te 
komen dan in andere grafvelden.9 
Runderbotten vinden we onverbrand en in de vorm van kleine fragmenten. Het is mogelijk dat deze 
per ongeluk in de grafkuil beland zijn. Rundvlees was het meest gegeten vlees in de nederzetting en 
werd mogelijk minder geschikt beschouwd voor gebruik in het grafritueel. In tegenstelling tot andere 
grafvelden vinden we in Tiel-Passewaaij slechts enkele malen onverbrand dierlijk bot op een bord in een 
grafkuil.
Naast grafkuilen vinden we ook een viertal zogenaamde ceremoniële kuilen in het grafveld. In deze 
kuilen werd wel verbrand dierlijk bot aangetroffen, maar geen menselijke crematie. In alle vier de kuilen 
bevinden zich botten van varken en kip, en in één kuil ook enkele fragmenten van een gans. Bij het 
varken lijkt er een voorkeur te bestaan voor zowel de achterpoten als de linkerkant van het lichaam. In 
totaal werden resten van zeven achterpoten aangetroffen, waarvan één rechter en vijf linker. Het aantal 
fragmenten van kip was in drie van de kuilen te laag om iets te zeggen over vleeshoeveelheden. In één 
kuil bevonden zich de resten van een linker schouder en vleugel. 
Een andere verrassende vaststelling is dat we, in tegenstelling tot de grafkuilen en ceremoniële kuilen, 
in de randgreppels rond graven vrijwel alleen onverbrande botten van paard en rund vinden (fig. 4.6). 
Voor het rund komen onderkaken en losse tanden of kiezen het meest voor. Voor zowel rund als paard 
worden delen uit heel het skelet aangetroffen, hoewel voor het paard meer botten uit de ledematen aan-
wezig zijn. In één greppel werden twee paardenschedels gevonden. 
De botvondsten die op het oorspronkelijke Romeinse oppervlak werden gevonden, worden gedomi-
neerd door onverbrande paardenbotten. Maar liefst 70 % van de botten is afkomstig van het paard en 21 
% van rund. De helft van de paardenfragmenten bestaat uit tanden en kiezen. Deze werden vaak geassoci-
eerd gevonden. Bovendien werd een groot aantal schedelfragmenten aangetroffen, die meestal niet gede-
termineerd konden worden maar duidelijk van grote dieren afkomstig waren. Schedels zijn kwetsbaar 
en het is niet verwonderlijk dat we slechts fragmenten vinden, zeker niet als de schedels oorspronkelijk 
aan het oppervlak of op de grafheuvel lagen. Schedels van paarden en misschien ook runderen speelden 
vermoedelijk een rol binnen het grafveld. De eerder beschreven vondst van de twee paardenschedels in 
een grafgreppel bevestigt dit. Het is mogelijk dat de schedels op één of andere manier tentoongesteld 
werden, bijvoorbeeld op een paal bovenop een grafheuvel (fig. 4.13). 
Een vierde categorie sporen in het grafveld vormen enkele losse dierbegravingen. In de zuidelijke 
helft van het grafveld werd een kuil met een kalverskelet opgegraven. Het kalf lag in een langwerpige 
kuil zonder verdere bijgiften, en had een leeftijd jonger dan vier maanden. Niet ver van het kalverskelet 
werd een paardenskelet gevonden. De volwassen hengst lag met de poten omhoog in een diepe kuil, half 
in het grondwater (fig. 4.11). De schofthoogte van het paard was 149 cm, erg groot voor een paard in 
de Romeinse tijd in een inheemse context. Op basis van stratigrafie kunnen we zeggen dat een derde 
begraving van een jong veulen waarschijnlijk uit de periode voor het grafveld dateert. 
Eén van de vraagstellingen van het onderzoek van het dierlijk bot uit het grafveld was of het bot uit 
grafgreppels en de losse vondsten uit het grafveld afwijken van het materiaal uit de nederzettingen. Er 
blijken duidelijke verschillen te zijn. De verhouding paard:rund bij de vondsten uit grafgreppels is 1:1 
en bij de losse vondsten uit het grafveld zelfs 3:1. Voor alle fases samengevoegd is de verhouding in de 
nederzetting Oude Tielseweg 0.2:1 en in de nederzetting Passewaaijse Hogeweg 0.4:1. Botten van paard 
zijn dus veel algemener binnen het grafveld dan in de nederzettingen. De botresten van paard en rund 
in het grafveld zijn duidelijk geen gewoon slacht- en consumptieafval. Een verklaring voor losse paar-
denbotten aan het oppervlak kan zijn dat kadavers van paarden naar het grafveld werden gebracht of ter 
plekke geofferd en daar bovengronds aan hun lot werden overgelaten. Het kleine percentage vraatsporen 
9 Lauwerier 1993, 78-79.
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(2 %) hoeft dit niet tegen te spreken; het is goed mogelijk dat honden uit het grafveld werden geweerd. In 
een grafveld in Luxemburg vinden we een soortgelijk patroon. Paard wordt daar ook nooit in grafkuilen 
aangetroffen, maar wel aan het oppervlak.10 
De verspreiding van botten van paard en rund over het grafveld in Tiel-Passewaaij wijst erop dat het 
gebruik van deze dieren in het grafritueel geen uitzondering was, maar een standaardpraktijk. Misschien 
is de keuze van de diersoort gekoppeld aan de sexe van de overledene: man-paard en vrouw-rund bij-
voorbeeld. Het aantal botten was echter te klein om een relatie tussen diersoort en geslacht van de dode 
aan te tonen. Bovendien kon niet voor alle crematieresten het geslacht (met zekerheid) bepaald worden. 
Een verschil tussen rund en paard kan echter ook te maken hebben met een verschillend tijdstip in 
het grafritueel. Na het opwerpen van de grafheuvel kan er een schedel van een paard op een paal zijn 
gezet, en andere delen op de heuvel gelegd. Rund werd mogelijk tijdens latere maaltijden rond het graf 
geconsumeerd, en de resten achtergelaten. Eerder in het grafritueel, tijdens de crematie van de dode 
en de begraving van de crematieresten, bestond er een duidelijke voorkeur voor de soorten kip, varken 
en schaap, of het nu als voedsel voor de dode of voor de levenden was. De analyse van dierlijk bot uit 
Romeinse grafvelden kan een belangrijke bijdrage leveren aan de interpretatie van het grafritueel. Hier-
mee stijgt het belang ver uit boven het puur zoöarcheologische. 
c o n c l u s i e
Het dierlijk bot uit Tiel-Passewaaij heeft veel nieuwe informatie opgeleverd over een typische inheemse 
nederzetting in het Rivierengebied. Runderen leverden veruit het grootste deel van het vlees in Tiel-
Passewaaij, maar zijn minder talrijk dan in vergelijkbare nederzettingen. In de vroeg-Romeinse tijd is 
het schaap erg belangrijk. Paard neemt toe in de midden-Romeinse tijd en blijft talrijk tot in de laat-
Romeinse tijd. Varken neemt vooral in de laat-Romeinse tijd toe. We mogen er vanuit gaan dat niet 
alleen voor eigen consumptie werd geproduceerd, maar dat akkerbouw- en veeteeltproducten verhan-
deld werden. Het probleem hiervan is dat dieren vaak levend zullen zijn verkocht en dus geen sporen 
in de nederzettingen achterlaten. In de tweede helft van de 1e eeuw werd wol geproduceerd voor de 
markt. In de 2e  eeuw vond er in de nederzetting Passewaaijse Hogeweg een verschuiving naar het fok-
ken van paarden plaats. In Oude Tielseweg speelde het paard een minder belangrijke rol. Dit laat zien 
dat tussen twee nabijgelegen nederzettingen verschillen in agrarische productie en specialisatie kunnen 
bestaan. In de 2e eeuw werd een overschot aan runderen voor vlees verkocht. Hoewel in de omgeving 
van Tiel-Passewaaij in de Romeinse tijd wilde dieren leefden, vormden die slechts een geringe bijdrage 
aan de voedselvoorziening. De weinige wilde dieren waarop gejaagd werd, werden misschien bejaagd 
voor hun huid. 
Naast de informatie over economie heeft Tiel-Passewaaij nieuwe gegevens opgeleverd over het graf-
ritueel en rituelen binnen de nederzetting. Vooral de grote hoeveelheden onverbrande paardenbotten 
die in het grafveld werden aangetroffen zijn opmerkelijk. Verschillende contexten uit het grafveld geven 
inzicht in verschillende stadia binnen het grafritueel. Zo speelden varken en kip een rol bij de crematie, 
terwijl vlees of onderdelen van rund en paard pas in een later stadium gebruikt werden. In de nederzet-
ting Passewaaijse Hogeweg is een aantal speciale deposities aangetroffen. Speciale deposities lopen uiteen 
van schedels en gearticuleerde ledematen tot complete skeletten. Botconcentraties lijken resten van een 
grote feestmaaltijd te bevatten. Speciale deposities zijn vermoedelijk door rituele handelingen ontstaan. 
Deze rituelen hadden waarschijnlijk uiteenlopende functies, die te maken hadden met het bouwen of 
afbreken van huizen, het markeren van erfgrenzen en de vruchtbaarheid van dier en gewas. Al met al 
kunnen we zeggen dat de analyse van dierlijk bot van groot belang is bij archeologisch onderzoek. 
10 Metzler et al. 1999, 370.
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Het vernieuwende van het zoöarcheologisch onderzoek in Tiel-Passewaaij zit vooral in het analyseren 
van dierlijk bot per context, het betrekken van het missende bewijs uit stad en legerplaats in het opstellen 
van leeftijdsverdelingen, en het bestuderen van rituelen die zich binnen de nederzetting afspeelden. Dit 
zijn belangrijke thema’s voor toekomstig zoöarcheologisch onderzoek in de regio. 
